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THIRD  SESSION,  FORTY-SECOND  CONGRESS. 


EXECUTIVE  DOCUMENTS 


THE  HOUSE  OP  REPRESENTATIVES. 


1872-^73. 


TR  TWELVE  T0L1THEB. 
Tolnme   I....N0. 1,  part  l,ForeigiiReIatious,  parla  1,  3/3, 4,  5,  uidS. 
Volume   3... . No.  1,  put  S,  War,  parts  1  and  2. 
Volnma  3. ... No.  1,  part5,  Interior,  parte  1  and2. 
Volume  I....N0. 1,  parte  3,  4,  6,  and  7,  and  No.  2. 
Tolnme   6....N0.  3  to  No.  19,  inclosive,  except  No.'5. 
Volaioe  6....N0.  5  and  No.  190,  with  which  ii  boand  Mia.  Doc.  No.  44. 

Volnnie  7 No.  20  to  No.  91,  indorive. 

Volnme  8 No.  93  to  No.  150,  InclaBive. 

VoIuDe  9 No.  151  to  No.  210,  inclusive,  except  Noe.  160>Dd  190. 

Volome  10.. ..No.  160,  Commercial  BelatioQS. 
V(^iimell....Na.211  to  No.  342,  iuclnatTe,  except  No.  240. 
Volame  12.. ..No.  240,  Coast  Sntrej. 
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I2Sr  D  EX 


THE     EXECUTIVE    DOCUMENTS 


HOUSE  OF  EEPRESESTATIYES  OF  THE  UNITED  STATES 


THIBD  SESSIOS  OF  THE  FORTT-SECOND  CONOBESS. 


Abbott,  KktbsD  B.,  letter  from  Secretaij  of  War  relating  to  bill 
of  IbeHoun  No.  3041,  for  tlie  relief  of 

Africnltnre,  Depaitment  of,  lettei  from  tbe  CammiegioDor  of 
AgricaltnTB  tranimitting  list  of  articles  purcbased  and  dii- 
poand  of  by  hia  Department  lince  last  inTeatorj 

Auupolii,  letter  from  tbe  Secretarj  of  tbe  Treasarj'  tiau- 
nutting  •  bill  foT  the  relief  of  tlie  collector  of  ciutomB  for  the 
district  of ■ •■• 

Appiuaement  of  aqnarea  in  Washington,  letter  from  the  Sec- 
tbUtj  of  the  Interior  lelative  to  payment  of  persons  tusisting 
in  making ... — 

AppTopiiation  bill,  letter  from  the  Sccretai;  of  the  Interior 
tranamitting  dianght  of  an  amendment  to  lecllon  G  of  tbe 

A^>Topriations,  letter  from  the  Secretary  of  theTreaaarjr  traita- 

mittioK  eatimates  of.. .... 

index  of  the  above - 

letter  from  the  Secretary  of  tbe  Troasary  trans- 
mitting itslement  of  aneipended  baUnces  of. 

Architect  of  Ibe  Capitol  Extension,  annaal  report  of  tbe 

Arm^,  lettei  from  Ibe  BecretaTy  of  War  transmittiDg  state- 
ment of  expenditnies  for  Army  conti nancies  for  year 

ims 

clothing,  letter  from  the  Secretary  of  War  transmitting 
Mlimate  to  carry  out  plans  for  tbe  prBserration  of .  - . 

property,  letter  from  tbs  Secretary  of  War  relative  to 
the  repeal  of  aeetion  S  act  of  Hay  S,  1372,  relating  to 


retired  ui 
Ibe  .. 


Artesian  well,  letter  from  Ibe  Secretary  of  War  relative  to  ao, 

on  the  Fort  D.  A.  Bnsaell  military  reservalioo 

r,  Nevf  York  City,  letter  from  tbe  Secretary 

of  lh«  TreaBury  tranBroittlng  draught  of 

a  bin  for  relief  of  tbe 

San  Francisco,  letter  from  the  Secretary 
of  the  Treasury  relative  to  tbe  payment 

of  forged  checks  by  the 

commnnicatei  relative  to  stramp-lands  on  i 

lbs  Potomac  Eiver < 

transmits  list  of  clerks  appointed  in  bis  De-  I 
parlDient  during  ye«r  1973 [. 


AUoney  -General, 


C'.oogic 


ToL    Part.     No.     P«ge. 


Atlome;-OeneinrB  DeputmBot,  lelt^'r  from  lbs  Attotuey-Qen- 
eral  IrammittiDg  list  of  derlu  appotaled  in  bii  Departmeat 
doriog  the  fear  1873 

AntobeM,  Charlea,  letter  from  the  SectetAry  of  (be  Interior 
nlftUre  to  the  claim  of 


a  Ibe  Secretary  of  the 


National,  of  toe  District  of  Columbia  .-  .... 

BaokiDg  facilitiea,  letter  from  the  Becretai?  of  Stale  tranaini 
tine  communicatioD  from  the  consul  at  Hoog-Kong,  Chin 
anaa  letter  from  the  Secretary  of  the  Treasury,  in  relation 
to,  between  the  United  Stales  and  the  East 

Bark  Jewess,  letter  from  the  Secretary  of  the  Treasury  relative 
to  Senate  bill  ll44,giantinK  aa  American  register  to  the 

Bernstein,  Berohard,  message  from  thePreaidentof  the  United 


■Wisconsin ,.  

letter  from  the  Secretary  of  the  Interior  ti 
peUtion  of  a  citiEen  of  the  Cbickosaw  country  pray- 
iDg  for  a  charier  for  a  loll,  across  Red  River 

C. 

Califbmia,  letter  from  tbe  Secretaiy  of  the  Interior  relative  to 
the  statns  of  military  leaervalion  No.  T,  opposite 
Mare  Island 

letter  from  the  Secretary  of  War  relative  to  t 

military  reservation  No.  7,  Dear  Mare  Island . . 

Canal,  letter  from  the  Secretary  of  War  relative  to  the  cc 

stmctian  of  a,  aronnd  the  falls  of  tbe  Sunt  Mary's  River, 

.Uichif^D 

Capitol  extension,  annual  report  of  the  architect  of  the.. 
Cavalry,  letter  from  the  Secretary  of  War  relative  to  a  bill  for 

the  relief  of  Company  H,  Second 

Cenans,  letter  from  the  Secretary  of  the  Interior  relative  t 

maps  to  illustrate  volumes  of  the  Ninth 

Centennial  Commission,  report  of  the  president  of  the,  of  the 

United  States 

Cenans,  letter  from  Che  Secretary  of  the  Interior  relative  t< 

appropriation  for  expense  of  maps  to  illnatruta  tlie  volnmes 

of  the  Ninth 

Cheyenne   Bivei  agency,   letter  from   the  Secretary  of  the 

Interior  relative  to  an  appiopnation  for  removal  of  the 

Chiekaaaw  Nation,  letter  from  the  Secretary  of  Ibe  Interior 

tranimittine  an  act  of  the  leglslatnro  of  the,  to  adopt  the 

negroes  of  the 

China,   letter  from  the  Secretary  of  State  transmittinir  ci 

manications  from  the  consni  at  Houg-Kong,   China,  and 

the  Secretary  of  tbe  Treasury,  relative  to  b^ing  facilili" 

■    between  tbe  United  States  and  the  East 

Chippewa  lends,   Wiscoruio,   letter  from  tbe    Secretary    of 

tbe  Interior  troasmitting  an  eeiimata  of  appropriation  to 
defray  tbe  eipenses  of  appraisal  and  »ale  of  tbe. . 
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CitH  tmliij^  NsTj  Depsrteieiit,  letter  from  tbs  Secretory 
of  ttcMij  tiBiiBiniltine  list  of 

Ciril  tsntt,  lett«T  from  tne  Secntaij  of  Ihe  Iii(«noi  relativi. 
to  (meatioiiH  propounded  bj  tbe  examiaen  to 
tandidates  for  sppointment  in  his  Department.. 
letter  from  the  Secretin  of  War,  tianHmitting' 
qiuurtioiiB  propounded  bj  Ibe  examiniirB  to 
candidate!    for   appointment  in  bis   Depait- 

Uttci   from  the    Secretarj  of  War  relative  ti 

qnestions  in  nae  in  his  Department 

letter   from   the  PoBtmaster-Geoeial  relative  b 

the  auctions  in  n<e  in  his  Department 

letter  Irom  the  Secretary  of  the  Treuniy  relaUve 

to  questions  in  use  in  his  Department 

CI«I«4.  John  J.,  letter  from  the  Secretary  of  War  relative  U 

hiKcT  the  House  for  the  relief  of ,. 

Clthnt  force,  letter  from  the  Acting  Secretary  of  the  Interioi 

ifliiire  to  an  increase  of.  in  Interior  Department — 

CiKkl,  letter  from  the  Secr(!tary  of  Btate  relative  to  appoiot- 

ment  of,  in  bis  Department  durinjT  year  li^2 -- 

Irtter  from  the  Secretary  of  the  Treasury  traDnmiltlDp^ 
list   of,   in  his  Department  appointed   during  the 

yemr  1872 

leOer  from  the  Altomey-Oeneral  traQsmitting-  list  of, 

appointed  in  his  Department  dmiug^ear  1672 

Cietkl  and  other  employes,  letter  from  the  ^retarf  of  War, 
transmiitiDK  li"'  of,  in  his  De- 
partment for  1972 

Clfiki  and  employee,  letter  from  the  Postmasler-Oeneral  trans- 
mitting list  of,  in  his  Department  for 

year  I»73 

letter  from  the  Secretary  of  War  trans- 
mitting list  of,  appointed  in  his  De- 
partment durinft  year  1873 

letter  from  the  Secretary  of  the  Navy 
relative  to,  appointed  inhisDepartmi 

dnrin);  the  year  11^72 

letter  from  the  Secretary  of  the  Interior 
relative  to,  appointed  during  year  ItfTS 

in  his  Department - 

n«liDf;,  Utter  from  the  SecrataiV  of  War  recomtneoding  the 
pa«e«ge  of  an  act  authoriziai;  the  issue  of,  to  cer- 
ti^n  enlisted  men  of  Battery  I',  First  Artillery,  and 

Company  B,  First  Infantry 

letter  from  Ihe  Secretary  of  War  I raua milting  st 
tnent  of.  necessary  to  be  mnnufaclured  for  issue  to 

troops  during  next  fiscal  year 

letter  from  the  Secretary  of  War  tranamittiug  an  ei 
timate  to  carry  out  plana  for  the  preservation  of 

CuanSorvey,  report  ot  the  Superintendent  of  the,  for  1!^^ 

Ciilf.  H.  0.,  letter  from  the  Secretary  of  the  Interior  relative 

Uilba  claim  of 

Collection  district,  letter  from  the  Secretary  of  the  Treasury 

tiMismittiiijf  draught  of  a  bill  to  define  the  limits  ot  the,  of 

Popt  Sonnd 

CollKior  of  customs,  Annapolis,  letter  from  the  Secretary  of 

iIm  Treamry  transmitting  a  bill  for  the  relief  of  the 

Columbia  Hospital  for  Women,  letter  from  the  Secretary  of  the 

Interior  relative  to  &n  appropriaiiun  for  the  completion  of  the. 
CoiDRilria  Institntion  for  the  Deaf  and  Dumb,  annual  report 

oilhs  president  of  the 

C'>irtiiMrce  and   Navigation,  report  of  the  Secretary  of  the 


.C'.oogic 


Hile. 

Vol. 

Part. 

No.     Pate. 
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iHtin^  to  the   f&ilure    of   the 

the  District  of  Columbia 

CoDueclicut,  letter  from  the  Secretary  of  War  reUUve  to  the 

CoDBolar  agent,  meBsace  from   the  President  of  the  United 

United  States  relative  to  Ihe,  syslema  oftlie  United  Slates.. 

male  Department,  letter  from  the  Sec- 
retary of  State  IraiwmitlinK  Blitement 

Cotton-tax,  letter  from  the  SecreUry  of  the  Treasury  reUtive 

Court  of  Claims,  message  from  the  Prmident   of  the    United 

Customs,  letter  from  tbe  Secretary  of  the  Treagury  relative  to 

Cull*r,  Cyrns  M.,   letter  from  the  Secretary  of  the  Interior 

D. 
Deaf  and  Dumb,  nnnnal  report  of  the  preiideol  of  the  Colnm- 

Debt,  letter  from  Ihe  Secretary  of  the  Treasury  relative  to  the 

service  of  the  fiscal  year  ending  June  3U,  IST3,  and  prior 

C^.oo'^k 


DwauMi,  H.,  A  Co.,  letter  from  tbe  Secretory  of  the  Interior 

nlMtnlolhe  clsim  of 

Uta^Kji,  OTooIe,  letter  from  the  Secretary  of  War  relative 

adtUUoftbelale  firm  of 

Dshunof  kgcnts,  letter  tram  the  Secreta^  of  tbe  Treaanrj 
rdtfrn  to  a  bill  aDtborizing  deputy  collectors  and  otber 

Atnof  eostom*  toactaa 

D^iirict  of  ColUDibia,  report   of  tbe  board  of  public   irorks 

of  the 

letter  from  the  Secretary  of  War  relative 
to  tbe  duhurRement  of  the  (12,000  ap- 
propriated for  tbe  relief  of  aged  deBti- 

tute  pereoiu  of  tbe 

Ilnsback,  letter  from  the  oiscretary  of  the  Treasury  tranB- 
t  of  the,  or  rednctioD  allowed  on  damaged 
o  Hoote  re«olu(ion 


EmI  Tenneasee  TlniTenily,  letter  from  the  Secretary  of  War 
rditire  to  bill  of  the  Senate  No.  490,  for  the  relief^ of  the. . . 

ZJioticm,  report  of  the  Commiggioner  of ■■. 

Dr.  J.  B.,  letter  from  the  Secretary  of  War  relative  to  the 

(kimi  of  the  heirg  of,  for  Die  of  certain  device* 

Emplayea,  State  Deparlmeiit,  letter  from  the  Secretary  of  State 

traiiEimttiDi;  list  of 

letter  from  the  Secretary  of  War  relative  to  the  en- 
listed men  and  civilians  employed  in  the  Qaarter- 

maater's  Beptttmeut 

Ennaving  and   printing,   letter  from   the  Secretary  of  tbe 
Trearary  trsnsmitling  an  estimate  of  tbe  cost  of  a  suitable 

bnililing  for  tbe  aee  of  tbe  Bureau  of ..... 

E^iimttet  of  appropriations,  letter  from  the  Secretory  of  the 

Treaeurr  tranemittlng  list  of.. 

index  of  tbe  above .-• 

F. 

rmanoea,  aoDDal  report  of  the  Secretaiy  of  tbe  Treasury  od  the . 

iDdez  of  tbe  above 

Fiiberiea,  measage  from  the  President  of   tbe  United  States 
railing  attention  of  Congress  to  a  former  message  relaUve  to 

the 

Fkiida,  letter  from  tbe  Secretary  of  War  traosmtttlng  extract 
from  the  report  of  the  Inspectoi-Oeneral  of  an  in- 

■pectJOD  of  tbe  military -post  of  Key  West.. 

mihtia,  letter  from  the  Secretary  of  War  relative  to  a 
detwied  statement  of  tbe  amount  of  money  expended 

in  payment  of  the 

Fnirign  aOairs,  papers  traasmitted  witb  tbe  aanual  message 

of  the  President,  in  relation  to 

index  of  tbe  above 

Fort  GrifEn,  letter  from  tbe  Secretary  of  War  relative  to  an  ap- 
propriation for  rebnilding,  in  Texas 

Fort  Uonston,  letter  from  tbe  Secretary  of  Wat  transmitting 
draoght  of  a  bill  to  confirm  the  purchase  of  a  portion  of  the 

Fon  Sanders  military  reserva^oD,  letter  from  tbe  Secretary  of 

War  relative  to  the  redaction  of 

Fraedmen'a  Burean,  letter  from  tbe  Secretary  of  War  trans- 
^  n)itling  a  copy  of  tbe  report  of  Assistant  Adju- 

tant-OeoeiaL  Vincent,  on  the  condition  of  affuts 

of  the 

boapital,  letter  from  the  Secretary  of  War,  relative 
to  the  condition  of  the,  in  the  District  of  Co. 
lumbift 


tiglc 
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Gatliug-gnns,  letter  from  the  Socretarj  of  War,  reUOve  to  an 

appiopriatioD  for  the  purchase  of  a  limited  number  of 

Geolopcsl  Burvej  of  the  TerritoriBs,  letter  from  tbe  Secretary 
of  the  luterior  relative  to  an  appro priaiiou  for 

mapB  and  charts  for  the  illustration  of  the 

letter  from  the   Socretarj   of  the  Interior  on  the 

tame  lubject 

Burrej,  letter  from  the  Becretar;  of  the  Interior, 
relative  to  an  appropriation  for  the  coDtiniuttion 

of  the,  of  the  Territorine 

Goodsell,  Badillon  &  Co.,  letter  from  tbe  Secretary  of  the 
Treasury  trftoBmitting^  a  report  of  the  merchtints'  appraise- 
ment of  lambekiti,  or  kid  gloves,  imported  bj,  during  year 

ltT2 

Govemmeat  Hospital  for  the  Insane,  annual  report  of  tbe  sor- 

geoa  in  charge  of  tbe  ■-- ■ . 

Gruelle,  N.  E.,  letter  from  tbe  Secretary  of  War  relative  to  the 
military  history  of 

H. 

Harbor,  letter  from  tbe  Secretary  of  War  relaUve  to  the  SDivej 

of  Bear  Creek.  Lake  Onlario 

letter  from  tbe  Secretary  of  War  relative  to  tbe  snrvej 

of  Sandusky 

of  Portlaud,  letter  from  tbe  Secretary  of  War  relative 

to  the  improvement  of  the,  Maine 

of  Toledo,  tetter  from  the  Secretary  of  War  relative  to 

tbe,  Ohio , 

letter  from  Secretary  of  War  on  same  subject 

Harbors,  letter  from  (he  Secretary  of  War  transmitting  n  report 
on  tbe  improvement  of  Monroe  Harbor,  Micbigau,  and  As  h- 

tabnla  Harbor,  Ohio 

Harper's  Feny,  letter  from  the  Secretary  of  War  relative  to 
the  bill  for  the  adjostment  of  tbe  claims  of  the  Government 

npon  the  purchasers  of  property  at.. ....... 

Heberer,  John,  tetler  from  tbe  Secretary'  of  War  relative  to  tbe 

cl^m  of 

Hospital  and  Medical  Department,  letter  from  the  Secretary  of 
\\  ar  relative  to  Ibe  transfer  of  an  appropriation  for  the 

I. 

Immigration,  tetter  from  tbe  Secretary  of  tbe  Treasury  relative 

to  traDsferrinR  the  duly  of  makiug  au  annual  report  of 

Indian  Aftiiirs,  report  of  the  Commisaioner  of 

council,  letter  from  tbeSeuretary  of  tbe  Inleiior  relative 
to  an  appropriation  for  the  expenseH  of  holding  a 

general , 

service,  letter  from  tbe  Secretary  of  tbe  Interior  trans' 

milling  estimate  of  appropriation  required  for  tbe 

Territory,  letter  from  the  Secretary  of  tbe  luterior  trans- 
milting  protest  of  tbe  goveruar  of  the  Cbicka!<aw 
Kation  against  tbe  opening  of  the,  to  white  eettle- 

war  claims,  letter  from  tbe  Secretary  of  War  relative 

lolhe,  of  tbe  Territory  of  Utah 

Indians,  letter  li^jm  Ibe  Secretsiy  of  the  Treasury  relative  to 
the  claim  of  the  Cboctaw,  known  as  the  "  net-pro- 
ceeds claim  " 


V,  Google 


Idler  from  tbe  Becrclory  of  the  iDterior  traDtiniitCiiig 
eap7  of  an  agreemetit  with  StMetoD  aod  Wahpelou 
bijids  «f  Winoebago •.• 

Idler  from  Ihe  Secretary  of  the  Interior  tranBinitting 
ropj  of  arlicles  of  conTentioa  concladed  with  Sho- 
■faam  and  Bannock  tribes  of 

lelter  boat  the  Secretary  of  the  Interior  relative -to  an 
appropriation  for  the  removal  of  stray  bands  of 
Winnebaeo , 

letter  liom  the  Secretary  of  thelnterior  relative  to  the 
releaae  of  lauds  ceded  to  the  Cheyenne  and  Arapaho, 

letter  from  the  Secretary  of  the  Interior  relative  to  a 
recent  eorvey  of  the  line  dividing  the  Creek  ceded 
lands  upon  which  tbe  Sac  and  Fox  and  Seminole, 
have  TeiervationB 

letter  from  the  Secretary  of  the  Interior  relative  lo  tbe 
disposition  of  the  Ottawa  Indian  trust-fund  bonds . . 

letter  from  the  Secretary  of  the  Interior  relative  to 
claims  for  depredations  by  Kiowa  and  Arapabo,  on 
the  WthJoly,  1661 

letter  from  the  Secretary  of  tbe  Interior  relative  Lo  tbe 
retention  of  Kicbapoo  money  as  a  trnst  fund 

letter  from  the  Secretary  of  the  Interior  relative  to  an 
appropiialion  for  the  surrey  of  boundaries  of  IndiftD 
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letter  Irom  the  Secretary  of  the  Interior  tmnsDiittlng 
arliclea  of  ^reenient  with  tbe  Wicbilaa  and  other 
affiliated  tribes  of 

letter  from  the  Secretury  of  the  Interior  relative  to  the 
condition  of  the  Pi-Ute 

letter  from  the  Secretary  of  the  Interior  transmitting 
drsiight  of  a  bill  to  enable  the  united  baadi  of 
Swan  Creek  and  Black  Kiver  Cbippewos  and  Hnn- 
aee  or  Christian,  to  become  citizens 

Ieii»r  from  the  Secretary  of  tbe  Interior  relative  to 
Choctaw  Indian  claims 

letter  ftom  the  Secretary  of  the  Interior  transmitting 
draught  of  a  bill  amendatory  of  an  act  for  the  relief 
of,  of  the  Northern  superintendeucy 

letter  from  the  Secretary  of  ibe  Interior  transmitting 
an  estimate  of  appropriation  to  provide  for  subsist- 
ence, &c.,  for  Kansas 

letter  bom  the  Secretary  of  tbe  Interior  rotative  to  an 
•ppropriaUoD  in  aid  of  tbe,  of  the  Central  superin- 
lendency 

letter  from  tbe  Secretary  of  tbe  Interior  relative  to  an 
appropriation  for  expense  of  appraisal  and  sale  of 
the  Kansas  Indian  lands 

letter  from  the  Secretary  of  the  Interior  relative  to 
certain  negotiations  with  the  Ute.  in  Colorado < 

letter  from  the  Secretary  of  the  Interior  relative  to  the  | 
location,  condition,  Ac,  of  the  Tipton  Sioux 

letter  from  tbe  Secretarv  of  Ihe  Interior  relative  to  ex.  I 
peDse  of  lemoval  of  tbe  Otter  Tail  band  of  Pil-  | 

letter  from  the  Secretary  of  the  Interior  Iransmittinir  I 

e«timata  of  an  appropriation  for  the  purchase  of  one  I 

•     township  of  laud  in  White  Earth  reservation  for  I 

the  use  of  the  Pembina  band  of  Chippewa 

letter  from  the  Secretary  of  the  luterior  relntive  to  an  I 
appropriation  for   collecting    and    subsisting  the  | 


.C'.oogic 


Jndiam,  lettei  from  the  Secretnir  of  the  Inlerior  relative  to  u 

appropriation  to  meet  indebtedness  centracled  b;  the 

Rgent  of  the  Aiickaree,  Gros  Venire,  and  Uandan 

lelt°r  from  the  Secretai7  of  the  Interior  relative  Id  ai 

appropriation  loparUieOBage,  the  annual  iiileregto 

lettei  fiom  the  Secretary  of  the  Interioi  relative  to  an 
appTopriatioD  for  lemoval  of  Snalie  oi  Pi-Ute 

letter  ftom  the  Secretary  of  the  Interior  relative  to  an 
appropriation  for  the  relief  of  the  Miuissippi  Chip- 
letter  from  the  Secretary  of  the  Interior  relative  to  the 
removal  of  the  Great  and  Little  Osage 

letter  from  the  Secretary  of  the  Inlerior  transmitting  I 
a  memorial  of  the  legislature  of  Dakota,  praying  for 
the  removal  of  the  Pembina  band  of  Cblppena 

letter  from  the  Secretary  of  the  Interior  relative  to  the 
condition  of  tlie  Miami,  and  the  rights  of  settlers  on 
their  lands 

letter  from  the  Secretary  of  War  relative  to  the  pres-  | 
entdiffieulties  with  the  Modoc 

letter  from  the  Secretary  of  the  Interior  relative  to  a  I 
deficiency  in  the  appropriation  for  the  subsistence  of 
the  Sioni | 

letter  from  the  Secretary  of  the  loterior  tranemittiug  , 
dranght  of  a  bill  for  anthority  to  use  the  uneipended  I 
balance  of  appropriations  for  subsistence  of  the  | 

letter  from  the  Secretary  of  the  Interior  relalivo  to  i 
Home  bill  3099,  for  the  relief  of  the  Alabama,  Coo-  I 

sbatta,  and  Muscogee  tribes  of,  in  Texas | 

loBane,  snaoal  report  of  the  surgeon  in  charge  of  the  Govern-  : 

ment  Hospital  tor  the I 

lulerior  Depaitment,  letter  from  the  Acting  Secretary  of  the  In-  | 
teiiar  relative  to  an  increase  of  clerical  i 

force  in  the - 

letter  from  the  Secrelaiy  of  the  Interior  | 
tranamillinif  qnestions  propounded  by  . 
civil-aervice   examiners  to  candidates  , 

for  appointment  in I 

letter  from  the  Secretaty  of  the  Interior, 
relative  to  appointmentt  made  during 

the  year  I8T1!  in  the 

Interior,  Secretaij  of,  annoat  report  of  the. ...... , 

Papers  accompanyini;  the  above: 
Annual  repoit  of  the  Commi«siouer  of  the  General  Land-  , 

Office I 

Annual  report  of  the  Commisaioner  of  Pensions 

Annual  report  of  the  Commissioner  of  lodian  Affairs 

Annual  report  of  the  Architect  of  tlie  Capitol  Exieusion. .  ■ , 
Annual  report' of  the  president  of  the  Columbia  Institution  { 

for  Deaf  and  Dumb 

Baport  of  the  superintendent  of  the  Government  Hospital 

for  the  Insane 

Reportof  thesurgeon-in-chiefof  the  Columbia  Hospital  for  | 

Women 

Annnal  report  of  the  board  of  police  commissioners 

lalsrior.  Secretary  of,  commnoicatcs  relative  to  maps  to  illue-  , 

trate  the  volumes  of  the  24inth  Census.) 

transmitscopy  of  anafH'eententwith  Sis-  | 

seton  and  Wahpeton  bands  of  Winne- 

bBKO  Indians . 

transmits  copy  of  articles  of  convention 
concluded  with  Shoshone  and  Ban-  I 
nock  tribes  of  IndiauK ! 
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t,  Sftcretaiy  of,  commanicatea  ral&tiTe  to  as  appropria-  | 
tion  for  Diapa  to  iUuitrate  the  volumes  i 
of  the  Ninth  Censaa 

communicates  relative  to  the  status  of 
militar;  reBervatioQ  No.  7,  apposite  ; 
Mare  Island,  California 

communicatee  relatiye  to  an  appropiia- 
lion  for  the  saiarj  of  the  matron  of  the 
school  at  the  Pawnee  Indian  Bgencr.. 

transmita  estimate  of  amount  required 
for  deficiencies  in  the  surveying  ler- 

commnnicatei  relative  to  an  increase  of 
clerical  force  ia  his  Department 

commnnicates  relative  to  the  affairs  of 
the  Ottawa  University  in  Kansas  ... 

commnnicates  relative  to  an  appropria- 
lioD  for  removal  of  stray  bands  of  Win- 
nebago Indians 

commnnicalofl  relative  lo  the  release  of 
lands  ceded  to  the  Cbejenue  and  Ara- 
paho  Indians 

communicates  relative  lo  recent  sarvey 
of  the  line  dividing  the  Creek  ceded 
lands  uponwhich  (be  Sac  and  Fox  and 
Seminole  Indians  bave  reservatioos  -■ 

commnnicales  relative  to  Ihe  Ottawa  In- 
dian trost-fund  bonds 

letter  from  the,  relative  to  an  appropria- 
tion for  the  extension  of  the  public 
grounds  surrounding  the  Capitol 

communicates  relative  lo  an  additional 
appropriation  fer  the  purchase  of  the 
squares  Noe.  687  and  688,  in  Wash- 
ington City 

communicates  relative  lo  an  appropria- 
tion for  maps  and  charts  for  illustrat- 
ing the  geological  survey  of  the  Ter- 

communicales  relative  lo  same  subject.. 

communicates  relative  lo  an  appropria- 
tion for  tbe  expenses  of  holding  a  gen- 
eral Indian  council 

communicates  relative  to  claims  for  dep- 
redations by  Kiowa  and  Arapabo  In- 
dians on  the  ISthof  Jnly,  1864 

communicates  relative  to  an  appropria- 
tion for  the  survey  of  boundaries  of  In- 
dian reserrations — 

communicates  relative  to  tbe  reteotioQ  ' 
of  Kickapoo  money  as  a  truBl-fniid...| 

transmits  articles  of  agreement  with  the  i 
Wichilas  and  other  affiliated  tribes  of  | 
Indiana --■ 

communicates  relative  to  the  condition 
ofthe»i-Ule  Indians 

transmits  draught  of  a  bill  to  enable  iLe 
united  bands  of  Swan  Creek  and 
Itlack  Biver  Chippewas  and  Munsee 
or  Christian  Indians  to  become  citizens 

communicates  relative  to  private  land 
claim  No.  6^,  known  as  tbe  "  town  of 
Cienequilla,"  in  the  naiue  of  Jos^ 
Sanchez  tt  at ■.. — 


■V,  Google 


ToL    Put.     No.     Fftge. 


Intwlor,  SecretBTf  of,  commnnieataa  relative  to  Choctaw  In- 
dian claims 

tiuumiu  draught  of  a  bill  amMtdalorj 
of  ao  act  for  tbe  relief  of  Indiani  of 
the  Northfrn  soperintendency  .. 

traiuniilB  an  estimate  of  appropristioD 
cc,  of  Kan-"  ^- 


for  subsiBteDce,  &c., 


trsQsmilB  a  petilion  pTajing  for  aatbor-  I 
it7  to  erect  a  bridge  acroM  the  Bed 
Kiver,  in  tbe  Chickasaw  country 

commnnicatea  relatiTe  to  an  appropria-  ! 
tion  for  tbe  conntmction  of  a  wagon-  I 
road  from  Ked  Lake  Crossing  to  Bed  I 
Lake  ageucj,  Hinnesota ' 

transmits  an  estimate  of  an  appropria-  i 
tiauIodefrartheHipeniieaofappnJsttl  I 
and  sole  of  Chippewa  lands  in  WiscoD- 


ive  lo  an  appropria- 

m  aid  of  tbe  Indians  of  (be  Cea- 

■nperintendency 

jDicates  relative  to  au  appropria- 
tion to  de^7  the  expenses  of  appraisal 
and  sale  of  certain  lands  iu  Nesraaka. 
communicates  relative  to  an  appropria- 
tion for  removal  of  tbe  CfaejenneBiT- 

er  agency 

commnnicates  relative  to  tbe  claim  of 

HagoWedales 

communicatfs  relative  to  an  appropria- 
tion to  defray  the  expeuses  of  tbe  ap- 
praisal and  sate  of  the  Kansas  Indian 


8  relative  to  tbe  claim  of 

Charles  Autot>eeB 

commnnicates  relative  to  certain  nego- 
tiations with  the  Ute  Indians  in  Colo- 

communicales  relative  to  the  claim  of 
the  Walnut  Grove  Mining  Company, 
of  Arizona 

eommunicatrs  relative  to  the  condition, 
location,  &c.,  of  the  Telon-Sioui  In- 


dian 


removin?  the  Otter  Tail  bani 

transmits  an  eetimate  of  appropriation 
for  the  puxcbaae  of  one  township  of 
land  in  tlie  White  Earth  rt^servation, 
fur  UBt  of  the  Pembina  band  of  Chip- 
pewa Indians 

conimunicalcB  relative  to  an  appropria- 
tion for  collecting  and  BubaisLinf;  the 
Apaclie  Indians 

IrauBiaits  reporiB  of  the  surveyor- general 
of  New  Mexico  on  private  land  claims  ■ 

communicates  relative  to  payment  of 
peraouB  assisting  in  makiufi^  appraise- 
ment of  squares  in  Washington 

communicates  relative  to  an  appropria- 
tion to  meet  indehledneas  contracted 
by  the  ag^ent  of  (he  Arichuree,  Gros 
Ventre,  and  Mand an  Indians 


,,C~.00>^k 


Title.  ■ 

Vol. 

Part 

No. 

130 
140 

1.. 

143 

146 
147 
152 
154 
166 
176 
183 

188 

199 
201 

205 

906 

207 
208 

215 
928 
299 
230 

Pap. 

cntive,  uid  Jndicul  expenses  of  Uie 

6 
8 

6 
S 

8 

9 
9 

9 
9 
9 

9 

9 

9 

9 

9 
9 

11 
11 
11 
11 

commnnicatea  relative  to  an  apprapria- 
ttoD  for  a  map  for  the  American  de- 
paitiDent  of  tbe  Vienna  exposition 

traosmita  protest  of  the  ffovemor  of  the 
Chickasaw  Nation  againgt  the  open- 
iDK  of  the  Indian  Temtorj  to  white 

conununicateB  lelative  to  an  appropria- 
tion to  paj  interest  to  the  Osage  Id- 

tnnimita  list  of  qnesdons  piopouoded 
b;  dril  service  eiiminen  to  eandi- 
dales  for  appointment  jn  his  depart- 

Uon  for  remoral  of  tbo  Snake  or  Pi- 

made  in  bis  departnMnt  during  ^ear 

Uon  for  (ha  completion  of  th^^oLm- 

communicates  relative  to  an  appropria- 

tion for  tbe  removal  of  the  Great  and 

of  Dakota,  praving  for  the  removal  of 
the  Pembina  band  of  Chippewa  In< 

communicates  relative  to  tbe  condition 
of  the  Miami  Indians,  and  the  rights 

difficQlties  with  the  Modoc  Indians. . . 

tranamita  ettimale  of  appropriations  le- 

trantmita  an  act  of  the  le^latare  of  the 
CbicksMW  Nation  foi  the  adoption  of 

to  market  of  certain  lands  in  Michigan 
tnaemits  dranght  of  a  bill  for  authoritr 

Ja*<  A,  BMsa  and  Bomaldo  Baca  . . . . 
conmiinieatea  relative  to  Uie  claim  of 

U.  Deimarau  &.  Co 

■nti*. 
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Page. 

Interior,  SecreUiy  of,  coininunic«l«B  relnOvo  to  the  claim  of 

11 
11 

11 

11 

11 
6 
5 

9 

7 

11 
11 





5 

231 
233 

234 

235 

341 
4 

4 

167 

55 

31 

1 

commnnicalog  relative  to  the  dttim  of 

coromuniotoB  relative  to  House  bill  3099, 
for  the  relief  of  the  AlsbaraB,  Coosbat- 
U,  and  MoMogee  tribe,  of  Indiaos,  in 

recommends  an  approprislion  for  wafron- 

roftde  to  Yellowntone  national  parh... 

Internal  levenne,  aonnat  rflport  of  the  Commiarioner  of. 

lithmos  of  Panama,  letter  from  the  Secretary  of  War  relatiTe 

J. 

Jnasen,  Edmund,  megsage  of  the  President  of  the  United  SUtea, 
trftQBmitlinr  his  objection  to  aieuing  Uouse 

K. 
Eangaa,  letter  from  the  Secretary  of  the  Interior  relative  to  the 

L. 
Land-Office,  snnnal  report  of  the  Commiseioner  of  the  General. 

3 

Laade,  letter  bom  the  Becretarj  of  the  Interior  relative  to  ao 

■      79 

83 

i    208 

'      42 

217 

■     187 

;     137 

1 
i      91 

'.    196 

218 

'    161 

letter  from  the  Secretary  of  the  Interior  relative  to  the 

restoration  to  market  of  certain,  in  Michigan 

Lepal-tender  notea,  letter  from  the  Secretary  of  the  Treaenry 
tianamitting  information  relative  to  the  increased  iuue  of 

nnmber  of,  annaally  tr&njmitted  since  law,  with  ratio  of 

Levees  of  the  ^UMlulppi,  letter  from  the  SecreUry  of  War 
relative  to  biU  of  the  House  Mo.  3419,  to  aid  in  the  rebnild- 

Lifht-honse  and  bnoyan  property,  letter  from  the  Secretary 

U. 

Hadden,  Charles  B.,  letter  from  the  Secretary  of  War  relatire 

of  transportation  of  the,  on  the  Union  Pacific  Kailroad 
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Title. 
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6 

9 

8 
8 

n 

7 
8 

9 

8 
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9 

li 
3 

7 
9 

8 

8 

11 

9 

8 
9 
9 

8 
9 
11 
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No. 
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Kui(.  Mln  from  the  SecieUrr  of  Wi  relntiTe  to  the  Harbor 

! .. 

liuiiir  faoapital,   letter  from  the  Secretary  of  the  Treasury 

JIuiM  hcnpilal.  New  Orlesng,  letter  from  the  Secretary  of  the 
IkiiM  hocpital   service,   animal  report  of   the    anperriaiag^ 





185 

J3I 

131 

211 

SiriM  boapital   serrice,    letter   fram  the  Secretary  of   the 

Kitrsu  at  PcHnee  Indian  agency,  letter  from  the  Secretary 

HarYianil,  letter  from  the  Secretary  af  War  relative  to  the 

!     124 

19* 

115 

1  m 

HcCollah,   Jame*  A.,   message  from   the  Preaident  of   the 
rdted  Stotee,  retaming  mth   his   objections  bill  for  the 
mMof 

Hcrutiwy,   Charles    J.,   letter  from  the   Secretary  of  War 

lIcLaaKhliD.  John  and  William  Sonth.  letter  from  the  Secre- 

MHlcal  depactmeul,  letter  from  the  Secretary  of  War  reUttve 

Mempfau  mod  Vicksbnri-h  Railroad  Company,  letter  from  lbs 



1 

84 
308 

133 

106 

S13 

210 

114 

184 
164 

136 
191 
S39 

MitbiBan.  letter  from  the  Secretary  of  War  relative  to  tbe 
construction  of  a  canal  around  the  falls  of  the 

letter  from  Qie  Secretary  of  the  Interior  relative  to 
Mnitmry  convicts,  letter  from  the  Secretary  of  Wat  relative  to 

BiLitaiy  post,  letter  ffom  the  SeereWry  of  War  transmitling 
IB  eitiaci  from  the  report  of  tbe  Inspector-General  of  an 

Militiy  po«t«,  letter  from  the  Secretary  of  War  relative  to  an 

Mio««  ud  mioing  atatisacs,  letter  from  the  Secretary  of  the 

Hnsoori,  letter  from  the  "s^crelary  of  War  rel'stivo  to  the 

the  erection  of  a  pnblic  building  at  Saiot  Joseph  .. 
Hootatia  Indian  war  claims,  letter  from  the  Secretary  of  War 

N. 

relative    to  clerks  and   employes  ap- 
pointed in,  during  the  year  1H72...... 

letter  from   the   Secretary  of  the   Navy 
relative  to  civil  service  queations  in  use 
in  the                        ,. 

letter   from   the  Secretary  of  the  Navy 
in  the 
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Nsvj,  Secictaiy  of  the,  anoaal  nport  of 

comma  uicalcB  reUlive  to  the  ai 
paid  for  freight  on  materials,  tooU, 

Ac,  dnriD?]rf70ancl  1671 

comintiDicates  relative  to  clerks  and 
emplayi^B  appoioled  in  his  Depart- 

ment  during  the  year  IB72 

comniUDicates  relative  to  civil-service 

qncHiioDi  in  use  id  bis  Department. . 

letter  from,  relative  to  House  bill  No. 

3400,  to  reflate  the  grade  of  cerUin 

officers  in  tbe 

transmits  list  of  civil  emp1oj(<s  in  his 

Department ... 

Nebraska,  letter  from  the  Secretary  of  tbe  Interior  relative  Is 
an  appropriation  to  defray  the  expenses  of  ap- 
praisal and  sale  of  certain  lands  in 

letter  from  the  Secretary  of  War  transmittinf; 
draught  of  a  bill  to  confirtn  tbe  purchase  by  the 
executive  department  of  a  certain  piece  of  land 

at  Omaha . 

HeffTor*  of  tbe  Chickasaw  Nation,  letter  from  the  Secrelfiry  of 
the  Interior  transmitting  an  act  passed  by  the  legislature  of 

the  Chickasaw  Nation  to  adopt  tbe 

Newman.  William  H.,and  L.  A.  Van  Hoofman,  letter  from 

the  Secretary  of  War  relative  to  the  claims  of.. 

New  Mexico,  letter  from  the  Secretary  of  ttie  Interior  trans- 

BiittiDK  reports  on  private  land-claima  in . 

New  Yoni,  letter  from  tbe  Secretary  of  the  Treasury  relative 
to  the  suspension  of  work  on  tbe  new  poet^ffice 

building  iu  tbe  city  of. 

letter  from  the  Secretaty  of  the  Treasury  tr 
ting  draught  of  a  bill  for  the  purchase  c 

for  a  marine  hospital  near  tbe  port  of 

letter  from  the  Secretary  of  War  relative  to  the 
anrvey  of  Bear  Creek  Harbor.  Lake  Onta 
New   Yorker  Democrat,    letter  from   tbe   Secretary   of   War    . 

relative  to  the  claim  of  tbe 

letter  from  the   Secretary  of  War 

relative  to  the  claim  of  the 

Night-signala,  teller  from  the  Secretary  of  the  Treasury  relative 

to,  in  tbe  mercantile  mariue 

North  Carolina,  letter  from  the  Secretary  of  War  relative  to 
the  improvement  of  the  entrance  to  Cape  Fear  River  . 

0. 

Officers  in  the  Navy,  letter  from  the  Secretary  of  the  Navy 
relative  to  bill  of  tbe  House  No.  34U0,  to  regulate  and 
establish  the  grade  of  certain 

Ohio,  letter  from  the  Secretary  of  War  relative  to  the  harbor 

of  Toledo 

letter  from  the  game  on  same _, 

Ordnance  and  ordnance  stores,  letter  from  the  Secretary  of 
War  relative  to  the  indebteduess  of  the  State  of  Missouri 
for,  issued  to  laid  Stale.. 

Patents,  annual  report  of  tbe  Con _. 

Penitentiaries,  letter  from  tbe  Secretnir  of  War  relative  to  an 

appropriation  to  meet  outstanding  claims  for  cue 

tenancy  of  mi litair  convicts  in  State 

Penitentiary,  letter  from  the  Secretary  of  War  relati 

taking  down  and  removal  of  the  old,  in  Washington  arsenal 

gnmnds 
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gynoptical  ligt  of  papers  trans- 
mitted with  the  above  
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27 

commoQicitea  relative  to  com- 

conanlM  and  diplomatic  ija- 
teua  of  the  United  SUtei  .... 

th«  Honw  No.  229],  for  tbe 
relief  of  Edmund  Joraen.... 
meBia^  from  the,  in  ansirer  to 
reBolutioa  of  the  Hodm  rela- 
tive to  the  condition  of  affairs 

meiMse  from  tbe,  vetoInK  biU 
of  the  Hon».  No.  630,  relatinit 
tonewtri»U  in  tbe  Conrtof 

tratumiti  tbe  report  of  coninlsT 

agent  DeB.^tvodolphEeim.. 

neBBafre  from   the,   relative  to 

nie«8B«  from  the,  retaming  with 

for  tfie   Mlief  of   James   A. 
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FrMldent  of  the  Unit«d  States,  meitikgn  from  the,  (r&unilttinfc 
•  letter  from  the  Secretary  of 
State  relative  to  the  claim  of 

Berohard  Bernstein 

meMaee  frotn  the,  calling-  atten- 
tloD  of  Congreea  lo  a  former 
meMage  Telative  to  the  fi»b- 

Ivala  land  claim,  letter  ^m  (be  Secretary  of  tbe  Interior 
relative  to  the,  No.  6S,  kitowu  aethe  "town  of  Cienequillii," 

ia  tbe  name  of  Joa4  Sancbez  it  at 

Private  land  claims,  letter  from  tbe  Secretary  of  tbe  Interior 
transmitting  reports  of  tbe  snrvoyor- general  of  Sew  Uex- 

Probst  and  Kirchner.  letter  fioQi  tbe  Secretary  of  tbe  Interior 

relative  to  tbe  claim  of 

Providence  Hospital,  letter  from  the  Secretary  of  War  trans- 
mittine  a  report  of  tlie  Bnrgeon-Oeneral  of  tbe  Army  on  the 
expenditare  of  tbe  appropriation  of  (30,000  for  tbe  comple- 
tion of  tbe 

Pablic  building,  letter  from  the  Secretary  of  tbe  Treaanry  in 
answer  to  resolution  of  the  House  relative 
to  a,  for  a  post-office  at  Pawtucket,  Khode 

letter  from  tbe  Secretary  of  Die  Treasury  rela- 
tive to  the  saipension  of  work  on  the  new 
post-office   building  in    the  city  of   New 

letter  from  tbe  Secretary  of  tbe  Treaxury  rela- 
tive to  tbe  erection  of  a,  at  Saint  Joseph, 

Missouri 

Pnblic  debt,  letter  from  the  Secretary  of  tbe  Treasury  relative 
to  tbe  aggregate  amount  paid  on  the,  since  March  4. 1361... 
Public  grounds,  letter  from  tbe  Secretary  of  tbe  Interior  rela- 
tive to  an  appropriation  for  the  extension  of  the,  surrounding 

the  Capitol 

Public  money,  leUer  from  tbe  Secretary  of  Ibe  Treasury  Irsns- 
mitting  draught  of  a  bill  to  regulate  and  secure  the  safe 

beeping  of 

Public  property,  letter  from  the  Secretary  of  Stale  transmitting 

inventory  of,  in  his  Department 

letter  from  the  Commissioner  of  AgiicaUure 
trsnsmilling  list  of  articles  of,  purchased 
and  disposed  of  by  bis  Department  atnce 

last  inventory 

letter  from  tbe  Secretary  of  War  transmitting 
inventory  of,  in  tbe  Bureaus  of  his  De- 

partmeol 

Purchase  of  squares  iu  Waebington  City,  letter  from  tbe  Secre- 
tary of  the  Interior  relative  to  an  additional  appropriation  to 
complete  tbe,  Noa.  6ST  and  686 

QoarterDaastar-Qeneral's  Office,  letter  from  tbe  Secretary  of 
War  relatire  lo  the  contingent  expenses  of  tbe 

Qnartermaster's  Department,  letter  from  tbe  Secretary  of  War 
reUUve  to  the  enlisled  men  and  civilians  employed  in  tbe 


Baymond,  Professor,  letter  from  tbe  Secretary  of  theXreasury 
tnuiimitling  report  of  Profeaeor  Raymond  on  mines  and 
mining  statistics  west  of  the  Bocky  MomitaiDS 
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BeeeiptttBd  expenditures,  report  of  tha  Treasnrar  of  the  United 
StBtet  of  the,  third  and  fourth 
qnvters  1870,  and  Brst  and  second 
qoMtera  1871 

letter  Irom  the  Secretary  transmitting 

statement  ofi  For  the  rear  1870 

EratntJOD,  letter  from  the  Secretur  of  the  Interior,  inaosirer 
to  reaolntion  of  (he  Honse,  relative  to  the  etatiu 
□f  military,  No.  7,  opposite  Mare  Island,  Coli- 


letter  from  the  Secretary  of  War  relative  to  th( 
dsiiDB  of  the  settlers  on  the  Fort  RandKll  mil- 


ilsry- 


0  the 


letter  from  the  Secretary  of  War  relative 

militu7,  No.  7,  Dear  Mare  Island.  Califomift 

BcsoTstioDs,  letter  from  the  Secretary  of  the  Interior  relative 

'  toin  kppmpriation  for  the  survey  of  the  bonndaries  of  lodiaD. 

EevenDe-cntter  service,  letter  from  the  Secretary  of  the  Treas- 

BTj  tiuismitting  draug-bt  of  a  bill  fot  retirinf  certain  officers 

of  the 

Bhode  Islani],  letter  from  the  Secretarvof  the  Treasury  in 
inswer  la  resolution  of  the  House,  relatn-e  to  a  pablic  build- 

ii^for  &  post-office,  at  Fatvtucket 

Blver,  letter  from  the  Secretary  of  War  relative  to  (ha  im- 

proTement  of  the  Upper  Monon^hela 

letter  from  the  Secretary  of  War  relative  to  the  im- 
proremeot  of  the  entrance  to  Cape  Fear,  North  Car- 
letter  from  the  Secretary  of  War  transmitting  a  report 

of  the  examination  of  tbeBroadkiln,  Delaware 

Kvers,  letter  from  the  Secretary  of  War,  in  answer  to  resolu- 
tion of  the  House,  relative  to  the  improvemeot  of  (he 

Fox  and  Wiscooaiu 

Biver.  letter  from  the  Secretary  of  War  relative  to  improve- 

■Hut  of  the  Elk,  Maryland 

Birai  and  harbors,  letter  from  the  Secretary  of  War  relative 
to  eertiun  examinations   of,  in  Rhode 

Island  and  Connsclicut 

letter  from  the  Secretary  of  War  relative 
to  the  reptur,  preservation,  and  comple- 
tion of  certain  public  works  on 

Boad,  letterfrom  the  Secretary  of  Warrelative  to  the  proposed, 
from  Santa  F6  to  Taos,  New  Mexico 

S. 

Sanchei,  Joe£,  tt  al.,  letter  from  the  Secretary  of  the  Interior 
l«ktiTB  to  private  land-claim  No.  62,  In  the  name  of 

Sajbrook  Bar,  letter  from  the  Secretary  of  War  relative  to  the 
iBprorement  of. 

Seainen,  letter  from  the  Secretary  of  Stale  transmitting  a  re- 
port of  relief  and  protection  to -■ 

Smnre  of  bookstand  papers,  letter  from  the  Secretary  of  the 
'neaanrT  relative  to 

Ship-onal,  letter  from  the  Secretary  of  War  relative  to  the 
cost  of  a,  from  the  Missiasippl  River  to  the  Quif  of  Mexico.. 

Sbowalter,  Ephraim  P.,  letter  from  the  Secretary  of  War  re- 
taming  bitf  of  the  House  for  the  relief  of 

Snag-boat  J.  M.  Thayer,  1elt«r  from  the  Secretary  of  War 
relative  to  replacing  the,  suuk  in  the  Arkansas  River 

Sooth,  William,  and  John  McLaughlin,  letter  from  the  Secre- 
tary of  War  relative  to  the  amount  due  to 

Stale  Department,  letter  from  the  Secretary  of  Stale  transmit- 
ting an  inventory  of  public  property  in 
that  Department 
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Slate  DcpartiDCDt,  letter  frora  Ibe  SecretarT  of  SiMte  tnnsmii- 
liD^  ulateiiicDlJi  of  diaburi«eiuenl<  of  ihe 

contingsnt  fund  of  tbe - -. 

letler  from  Ihe  Secretary  of  Stale  IraDsmit- 

tin^  list  of  employ  ei  in  the 

letter  from  the  Becrelarj  of  Slate    relative 
lo  thesppomtmentof  clerkiin  the,  dating 

Ihe  year  1072 

Stale,  Secretary  of,  tranEmili  ■  report  of  relief  and  prolectioa 

to  American  aeaaten 

traniniilii  iuvenlory  of  pablic  property  in 

charge  of  bis  Department , 

tiaiumits  Blatemenia  oflhe  diaburtcmenta  , 
of  tbe  conUoi^Dt  fond  of  hia  Depait- 


t  of  e 


:ploy(i< 


appropriation 


comiDanicates  relative 
for  canyiug  on  tbe  work 
Stale,    War,    and    Kavy    Departments 

tranamit*  commi  mi  cation  g  from  tbe  conaal 
at  lIoDiT-Kon^,  Cbina,  and  the  Secretary 
of  ihe  Treaanry.  relative  to  banking  fa- 
cililieH  between  ihe  United  StHtes  and 
the  East 

Iranamile  a  report  of  Ihe  commercial  rela- 
tions of  the  United  Blalei 

commnnicatei  relative  to  the  appointment 
of  clerks  in  bis  Department  dnring  tbe 

State,  War,  and  Nary  Departments  building,  letter  from  the 
Secretary  of  State  relative  to  aa  appropriation  for  carrying 
on  the  work  on  the 

Sleen,  Daniel  B.,  letter  from  Ihe  Secretary  of  War  relative  lo 
the  removal  of  Ihe  charj^e  of  desertion  against 

Stenns,  letter  from  Ihe  Secretary  of  War  relative  lo  an  appro- 
prialion  for  expenses  of  observation  and  report  of ... 

Stoves,  letter  from  the  Secretsry  of  War  relative  to  an  in- 
'  r  the  Arm^      .... 

Sullivan,  Kerry,  letter  from  the  Secretary  of  War   relative  I 

the  caae  of 

Superintendent  of  Ihe  Const  Survey,  report  of  Ibe.  tor  1^72.. 
Superior  Bay  and  Harbor,  and  DuLnth  Harbor,  letter  from  lb 

Secretary  of  War  Iransmittinf;  report  relative  to 

Supervising  surgeon  of  the  tDarine  hospital  service,  anniu 

report  of  Ihe . 

index  of  tbe  above 

Surgical  appliances,  letler  from  the  Secretary  of  War  relaliv 

to  an  appropriation  for  providing  for  certain  classes  of  disi 

SurreyiDg  service,    letter 

Interior  transmitting  e 

ficlencies  for  tbe 

Siramp  lands  on  the  Potonsc  Biver,  letter  from  tbe  AttoriMy 

General  relative  to 


Tax,  ten  per  cent  ad  vatoretn,  letter  from  tbe  Secrelary  of  tbe 
Treasury,  relative  to  Ihe 

Telegraph-liiw,  letter  fram  tbe  Secretary  of  War  relative  ti 
militaiy,  in  Texas 
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letter  ftoa  the  Secretary  of  War  relative  to  an  appro- 

letter  from  the  Secretary  of  War  relative  to  a  military 

TIbbttt,  Uncoln  W^  letter  from  the  Secretary  of  War  relative 

Tnucrer  of  the  United  States,  report  of  the,  of  receipts  and 
eipcDditares,  third  and  fourth  qaarlerE,  1370,  and  first  antl 

Tmstuy,  aoaasl  report  of  the  Secretary  of  tbe,  on  the  finaDcea. 

letter  from  the  Secretary  of  Ihe  Treasury 

tet^r  from  the  Secretary  of  the  Treasury 
relative  to  civil-servke  nuestioDS  in  use 

Tituniy,  Secretary  of,  annnal  report  of  tiie,  on  the  finances 

ce«ds  claim  of  the  Choctaw  Indians  . 

of  forged  checks,  by  tbe  assistant 

House  relative  to  a  public  building 

tranamitsdranghtofa  bill  for  reUrinffcer- 

i 

'llZ 

i->?!v 

Title. 

Vol. 

Part. 

No. 

p*eo. 

IheauisloDlireuurer,  New  York  Clt7. 
limits    of   ibe  collection-diBtrict   of 

7 
7 

7 
7 

8 

8 
8 
8 
8 
8 
B 

8 

9 
9 



41 
54 

86 
B7 

88 
97 

98 
100 

1144,  irrantiDg  an  AiDaTicaii  legiaCcr 

the  Un^ed  Stales  employed  ia  the 

communiMtM  relative  lo  an  egtimate  of 
an  approprifttion  to  complete  the  ser- 
vice of  IhB  fiscal  year  ending  June 

IranscniU  a  bill  for  the  relief  of  Ibe  col- 
lector of  cuBloma  for  the  dielrict  of 
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Tmt-lnd.  letler  from  the  Secretary  of  the  InterioT  relative  to 

U. 

iliTe  10  the  coat  of  tmmpoTtation  of  the  maiU  oD  the 

rraon  Pacific  RulToad  Company,  letter  from  the  Secretary  of 

liinriitr,  letter  from  the  Secretory  of  the  Interior  relative  to 
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Vu  Hoofman.  L.  A.,  and  William  H.Newman,  letter  from  the 
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communicates    relative    to    the    claim    of 
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commnQicates  relative  to  an  appropnatioD 

San  Antonio  arsenal,  San  Antonio,  Texas. 
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boat  J.  M.  Thajer,  siink  in  the  ArkuuoB 
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of  Ibe  entrance  to  Cape  Fear  River,  North 

of  the  Fox  and  Wisconsin  Birere 

commiiDicateBTelative  Iq  hill  of  the  Hoiue 
for  the  relief  of  Charles  J.  HcICiniiey 

in  bis  Deparlment  during  year  ISJ-i 

AtDiy  cominpeiiciei  for  year  1872 

char^  of  desertion   aEsinat   Dannt  R. 

communirat«s  relative  to  the  transfer  of  an 
appropriation  for  the  Uedical  and  Hoa- 

transmits  inventory  of  public  property  in 

communicate  retail  re  to  the  improvement 

commtmicates  relat'ive  to  the  improvement 

of  the  harbor  of  Portland,  Main. 

eommnnicntes  relative  to  Senate  hill  No. 

communicatea  relative  to  an  appropriation 
for  tho  care  and  maintenance  of  military 

transmiti  list  of  clerks  and  emp'loyia  ap- 
pointed  in  hU  Depwtment  during   the 

tranimita  reports  relaUve  to  Superior  Bay 

and  Harbor,and  Du  Luth  Harbor  and  dike . 

communicates  relative  to  the  case  of  Kerry 

bis  Department 

Vol.     Pwt.     No.     P«ce. 


WftT,  SeeretBTj  of,  commniiicalea  rolatiTB  to  tranaferriDft  the 
dm;  of  making  an  annual  report  of  im- 

cmtaoiitB  8tat«iqeiit  of  uonliscts  and  pur- 
cbtues  mode  hj  the  aeveral  Bureaiu  of 
bia  Departinent 

commuDicatoB  lelative  lolbecoDditiou  of  the 
Freedmen'B  Hospital  in  tb«  District  of 
Columbia 

commnDicalM  lelatiTe  to  the  tskiog  dovru 
and  removal  of  ibe  materiaUof  lUe  old  pen- 
ilentiar;  in  WaabiDgtoa  arsenal  grouuds- 

comuiunicatM  relative  u>  the  Monlana  In- 
dian war  claims  of  1867  

commnnicatoa  ralativs  lo  the  aurre;  of  the 
harbor  of  Deal  Creek,  Lake  Onlario.. 

communlcaies  relative  to  freJKhCa  via  h 

mua  of  Pauama 

s  slatement   of   pajmeuti  to   the 

n  Pacific  Bailroad  Compan^r 

nicalds  rBlutive  to  a  deficiency  il 
the  appioprialioD  fur  the  Medical  Depait- 

communicates  letttive  to  the  Utah  ludiau 

transmits  draught  of  a  bill  to  confirm  the 
purchaae  of  a  portion  of  the  site  of  For' 

B  relative  to  the  reduction  of 

rt  Sanders  military  reaervation 

lunicaLes   relative   t«  k  militarj  tele- 
graph line  in  Texas 

conimnnicalea  relative  to  a  waffou-Toad  from 

Santa  i'a  to  TaoB,  in  New  Mexico 

comiDunicatcs  relative  lo  bill  of  the  House 
No.  3041,  for   tbe  relief   of  Nathan   U. 

Abbott 

communicatca  relative  to  bill  of  the  Hon 
No.  3419.  lo  aiu  in  the  rebnildiog  of  the 

levees  of  the  Misaiabippi 

tranamils  estimate  to  cany  out  plans  (or  the 
preservation  of  Army  cloliiing  and  equi- 

nicatcfl  relative  to  the  claim  of  Lieu- 
it  R.H.Pratt  

Dicales  relative  to  the  claim  of  Cbas. 
B.  Madden 

comDinuicates  relative  lo  the  repeal  of  MC' 
tion  5,  act  of  May  8,  IHTS,  relating  t( 
moneys  or  proceeJa  of  sale  of  property 
pertaining  to  the  Army --. 

commtmicales  relative  to  an  appropriation 
for  the  purchaae  of  a  limited  number  of 
Uatling  guna , 

iranamits  draught  of  a  bill  To  confirm  iho 
purchase  by  the  eieculivo  department 
of  a  certain  piece  of  land  at  Omaha,  Ne- 

commnnicatea  relative  to  bill  of  the  House 
for  the  relief  of  John  J.  Cladeck 

communicates  relative  to  bill  of  the  House 
for  Iho  relief  of  Ephraim  F.  Showaltei 

communicates  relative  lo  the  enlisled  men 
and  civilians  employed  in  tbe  Quarter- 
master's Department 
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jve  to  the  miirme  hospi- 
tal servke  »f  the  Uni  led  States 

tronaniita  petition  of  honorably  diHcbarged  | 
■oldicie  of  tLo  Regular  Army  relative  to 

coiDnmiiioalea  relative  to  an  appropriation 
for  the  establish  [Dent  of  tnilitarj  posts  oi 
the  Northern  Pacific  Kailro&d 

commiinicates  relatire  to  a  bill  to  authorize 
the  Attorney -General  (o  adjiist  tbe  da 
of  the  GoTcmment  upon  tbe  purcbas 
of  property  at  Harper's  Ferry 

commanicates  relative  to  on  appropriation 
for  eipeuaea  of  observatioD  and  report  of 

eoDimunicates  relative  to  the  amount  due 
John  McLaufiblio  ami  William  South... 

KunmiiDicateR  relatlvo  to  the  military  his- 
tory of  N.  R.  Gtnelle.. 


s  relBli 


coin  W.  Tib 
commuDicatea  relative  to  the  claim  of  John 

Beberer 

cotnmunicates  relative  to  the  probable  cost 

of  constructing  telegraph  lines  connecting 

military  posts  in  Teias 

communicates  relative  lo  bill  of  the  House 

Ko.  1012,  grantinz  right  of  vvay  through  I 

the  national  col    '  ■■■-..        ^    .     -. 

tbe   Memphis  a: 

Company r 

eommnnicales  relative  to  tbe  bill  of  tbo  late  [ 

firm  of  Dempsey  &  O'Toole , 

communicates  relative  to  a  detailed  state-  | 

ment  of  tbe  amount  expended  in  payment 

of  the  Florida  militia 

communicates  relative  to  the  Army  retired  i 


list.. 


Tnkles,  Buko,  letter  from  the  Secretary  of  the  Interior  rela- 
tive to  the  claim  of - 

Vtidiier,  Chiistapber,  letter  from  the  Secretary  of  the  Interior 

relative  lo  Ui«  claim  of I 

Whi  Virginia,  letter  from  the  Secretary  of  War  relative  to  tbe  | 

improvement  of  the  Upper  Monon)[Bhe1a  Biver,  in 

Wilder,  Chartea  ]).,  letter  from  the  Secretxry  of  War  relative 

to  the  dwm  of - I 

Williami),  John  R.,  letter  ftoni  (be  Secretary  of  War  trans- 
mittine  draugbt  of  a  bill  for  the  relief  of,  lunce-aergeant,  I 

UDlledSuteaArmy 

Wiiconain,  letter  from  tbe  Secretary  of  War  lransmillin(f  a  , 
report  locating  a  bii<lge  acroas  tbe  Mississippi  1 

River,  at  La  Crosse I 

letter  from  the  Secretary  of  the  Interior  traasrolt-  ' 
ting  an  eiUmaie  of  appropriai^n  to  defray  the 
expenses  of  appraisal  and  sale  of  the  Chippena  I 

latide  in ,,,l 

Wrecks,  letter  from  the  Secretary  of  War  relative  to  certain,  i 
sn  the  Atlantic  coast ' 
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REPORT 


THE  SECRETARY  OF  WAR. 


Wae  Department,  November  1, 1872. 
Mr.  Pkesisbnt:  A  comparison  of  the  expenditures  of  the  War 
Department  for  the  present  fiscal  year  and  the  one  immediately  pre- 
(•eding,  will  show  that  the  actual  expenditures  for  the  fiscal  year  end- 
ing Jnne  30,  187J,  were $35,799,991  82 

For  the  year  ending  June  30, 1872 35,372,157  20 

Shoving  a  reduction  of 427, 834  62 

TTie  total  estimate  for  military  appropriations  for  the  fiscal  year  end- 
ing June  30,  1874,  is $33,801,378  78 

The  estimates  of  the  Chief  of  Engineers  are  submitted  separately  as 
presented  by  that  officer,  namely : 

Fortifications  and  other  works  of  defease $3, 725, 000 

BiTer  aud  harbor  improvements 12, 302, 800 

PaUic  buildings  and  grounds  and  W'ashiugton  Aqueduct .  C12, 024 

10,039,824 


Since  my  last  report  there  have  been  turned  into  the  Treanury  by 
rarplos-fund  warrant,  balances  of  prcrions  appropriations  amounting 
Id  tiie  aggregate  to  $6,243,900.51.  Had  these  balances  been  applicable 
for  the  use  of  the  current  or  ensuing  fiscal  year,  the  estimates  could 
have  been  reduced  very  materially,  as,  in  the  item  of  espouses  for 
iMTniting  alone,  the  sum  of  $300,000  was  returned  to  the  Treasury, 
being  doable  the  amount  asked  for  under  that  head  for  the  next  fiscal 
jew.  An  estimate  of  $2,000,000  has  been  submitted  to  meet  Treasury 
iwttlementa  in  favor  of  States  for  expenses  iucuri-ed  for  enrolling  and 
nibsisting  troops  called  into  the  United  States  service  during  the  late 
»ar.  under  the  Jict  of  July  27, 1861,  and  $100,000  for  payment  for  horses 
hwt  or  destroyed  while  in  the  military  service  of  the  General  Govern- 
■Dent;  these  being  the  amounts  required  as  rejiorted  by  the  Third 
Aoditor,  the  officer  charged  by  law  with  the  examination  and  settlement 
of  the  accounts. 

The  reports  of  the  General  of  the  Army  and  of  the  division  and 
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department  commanders  abow  that  the  varioua  duties  required  of  the 
Arm;r  have  been  performed  vith  faitlifuluesa.  Desertions  have  de- 
creased in  namber,  the  euligbteued  legislation  in  coUDectioii  n'ith  the 
pay  of  the  enlisted  men  having  contribated  greatly  toward  that  end. 

It  has  been  found  impossible,  thus  far,  to  reduce  the  force  in  the 
Southern  States  east  of  the  Mississippi  which  were  engaged  iu  tlie  War 
of  the  Rebellion.  About  one-sixth  of  the  Army  is  still  located  there. 
It  is  to  be  hoped  that  an  improved  condition  of  affairs  in  that  section 
may  iiermit  the  withdrawal  of  a  portion  of  the  forces. 

I  renew  the  recommeudation  that  the  extra  lieutenant's  now  authorized 
by  law  to  serve  as  regtmeiital  adjutants  and  quartermasters  in  the 
artillery,  infantry,  and  cavalry  regiments  be  discontinued,  as  vacancies 
occur  in  those  grades.  A  yearly  saving,  with  no  injury  to  the  service, 
of  nearly  $160,000  would  thus  be  effected. 

Thorough  inspections,  especially  in  connection  with  those  branches 
of  the  service  having  charge  of  diabnrsements,  have  been  ordered,  and 
the  inspector  will  be  held  responsible  for  any  defalcation  or  misapplica- 
tion of  the  public  money  or  property  which  may  occur  within  the  dis- 
trict assigned  to  him,  that  an  active  vigilance  on  his  part  might  have 
detected, 

Under  the  recent  legislation  placing  the  control  of  the  Freedmen's 
Burean  under  my  immediate  charge,  the  transfer  of  the  records,  ac- 
counts, claims,  checks,  Treasury  certificates,  and  property  from  Howard 
University  to  a  building  near  the  War  Department  was  completed 
about  August  3d  last,  and  regolations  for  the  discovery,  identification, 
and  payment  of  the  claimants  for  pay,  bounty,  prize  money,  or  other 
moneys  due  to  colored  soldiers,  sailors,  or  marines,  or  their  legal  reprc- 
,  sentatives  now  residing  or  who  may  hare  resided  in  any  State  in  which 
slavery  existed  in  the  year  1860,  have  been  framed  and^iut  into  execu- 
tion. 

The  examination  by  the  Bureau  of  Military  Justice  of  the  records  of 
trials  occurring  in  the  different  military  departments,  brings  constantly 
before  it  what  is  felt  to  be  a  most  serious  defect  in  the  administration 
of  justice,  and  a  most  positive  injury  to  the  service;  which  is,  the  in- 
equality of  sentences  adjudged  by  different  courts  for  identical  offenses. 
Desertion,  for  instance,  receives  in  one  department  a  punishment  of 
two,  three,  four,  and  even  five  years'  confinement  at  hard  labor,  while, 
in  another,  a  sentence  providing  bnt  for  one  year's  imprisonment  is 
deemed  an  ample  expiation,  and  this  in  cases  which,  from  the  trial- 
records,  appear  to  be,  iu  all  respects,  deserving  of  the  same  proportion 
of  punishment.  Prisoners  thus  differently  treated  are  often  brought 
together,  when,  by  comparison,  the  injustice  wrought  is  made  manifest 
to  the  sufferers,  and  the  result  naturally  is  to  bardea  rather  than  re- 
form the  culprits. 

Necessarily  large  discretion  must  be  reposed  in  courts-martial,  as  to 
the  measure  of  punishment  required  by  the  demands  of  jnatice,  in  a 
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vast  DQmber  of  cases  brought  before  them;  yet  tbe  opiuion  is  euter- 
UinM]  tbat  tbe  service  would  be  greatly  benefited,  and  its  morale  ia- 
creaKO,  by  the  adoptioa  of  a  code  providing  specific  penalties  for  well- 
defised  ofifenses,  with  a  miaiainm  and  maximum  limitation  to  moot  first 
tfienses  and  tbe  eases  of  persistent  offenders.  By  tbe  pursuit  of  tliis 
ptiB,  it  is  believed  the  character  of  certainty  of  execution  would  attach 
»  all  sentences,  adding  largely  to  their  corrective  power,  and  relieving 
the  Executive  from  the  numerous  applications  for  clemency  that  are 
now  received. 

Tbe  absence,  too,  of  proper  places  of  confinement  for  the  enforcement 
of  sentences  is  pregnant  with  deplorable  results.  It  has  led,  through 
tbe  necessity  of  the  case,  to  the  designation,  by  this  Department,  of  the 
iliO'erent  State  penitentiaries  as  military  prisons,  and  prisoners  guilty  of 
purely  military  offenses  are  there  compelled  to  associate  with  the  vilest 
feloDs  in  the  country,  and  subjected  to  all  the  humiliating  and  degrad- 
ing disciplines  of  those  institutions.  Many  men  who  might,  under 
different  treatment,  again  become  useful  soldiers,  are  thus  yeaily  added 
to  tbe  criminal  classes  by  the  stigma  of  infamy  attached  to  them, 
and  the  demoralizing  infiuence  of  their  prison  associations.  In  connec- 
ti»a  with  this  subject,  I  would  again  call  attention  to  the  report 
of  the  Iward  of  olBcers  who  investigated  the  subject  of  military 
prisons  in  Cauada,  in  the  summer  of  ISTl,  which  report  was  transmitted 
to  Congress  at  its  last  session. 

Under  tbe  existing  taws  there  is  no  warrant  or  provision  for  tlie  arrest 
by  civilians  of  deserters  from  the  Army,  and  when  such  arrests  are 
made  in  consequence  of  awards  offered  by  the  military  authorities,  the 
civilian  is  compelled  to  assume  all  the  responsibility  of  his  act, 
and  the  espeuse  and  vexation  which  may  arise  from  a  suit.  As  a 
nalitral  consequence,  the  deserter,  in  n  measure,  enjoys  immunity 
from  arrest  by  the  citizen,  and  it  is  therefore  recommended  that 
If^slation  be  had  looking  to  the  protection  and  defense  by  the  United 
States  of  persons  against  whom  suit  shiill  be  instituted  for  such  arrest. 
The  expenditures  for  the  service  of  the  Quartermaster's  Department 
during  the  year  have  been  812,517,6.11.37. 

The  legislation  which  requires  a  separate  account  with  each  of  the 
many  different  heads  of  appropriation  to  be  kept  by  every  disbursing 
officer, complicates  accounts,  imreases  the  amount  of  capital  lying  idle 
to  the  credit  of  these  officers,  and  makes  larger  appropriations  necessary 
tlian  under  tbe  old  system,  inasmuch  as  every  disbursing  officer  needs 
a  workiug  balance  ou  account  of  every  appropriation,  instead  of  a  single 
working  balance  ajiplicable  to  all  appropriations. 

The  examination  and  settlement  of  accounts  of  the  war,  a  work  of. 
^lut  labor,  has  at  length  been  completed,  and  this  business  is  now  brought 
np  to  date.  All  accounts  for  money  and  property  prior  to  1871  have 
Wn  examined  and  transmitted  to  the  Trcasurj-  for  final  settlement. 
Ad  improved  and  simplified  system  of  rendering  and  settling  money  and 
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propertj*  accoants,  which  was  tntrodnced  during  the  year,  has  greatly 

aided  in  this  resalt. 

The  numlier  of  cavalry  and  artillery  horses  purchased  during 

the  year  is  estimated  at 3, 277 

Mules  for  the  trains 209 

The  number  of  horses  in  service  is 9, 720 

of  mules 8, 758 

Much  of  the  clothing  and  equipage  left  on  hand  at  the  close  of  the 
■war  has  been  used ;  a  large  quantity  of  it  has  suffered  from  the  effects 
of  time  and  decay,  and  has  been  sold.  The  changes  in  the  uniform  and 
dress  of  the  Army,  recommended  by  a  board  of  officers  convened  with 
reference  to  that  subject,  were,  with  some  modifications,  approved,  and 
the  new  clothing  is  being  manufactured  as  rapidly  as  possible.  The 
uniform  adopted  is  believed  to  be  a  great  improvement,  and  will,  it  is 
hoped,  give  general  satisfaction  in  the  Army. 

The  expenditures  for  clothing  during  the  past  year  have  t>een  t(!67,- 
629.G3,  nnd  the  Quartermaster's  Department  has  deposited  in  the  Treas- 
ury, from  sales  of  clothing  and  equipage  during  the  year.  tl,S43,S31.40, 
which  sum  is  not  available  for  current  use. 

Transportation  by  railroad  has  cost $1,300,000  00 

Of  this  9800,857  was  over  the  Pacific  Railroads. 

Wagon  transportation 1, 100, 000  00 

Water  transportation 626, 373  52 

Stage  transportation 48, 975  84 

And  the  amount  paid  on  account  of  purchase  of  trans- 
portation animals,  purchase  and  repair  of  army  and 
spring  wagons,  and  carts,  harness,  &c ;  hire  of  team- 
sters, wharfage,  tolls,  was 924,650  64 

Making  a  total  of 4, 000, 000  00 

exhausting  the  appropriation. 

The  cost  of  construction  and  repair  of  military  buildings  has  been 
$385,925.  Ninety-flve  new  buildings  have  been  erected  at  military 
posts,  at  A  cost  of  $240,853,  and  $15,000  has  been  ex[>ended  upon 
wharves. 

The  sum  of  $100,000,  set  aside  for  the  purpose  of  constructing  a  depot 
at  San  Antonio,  Texas,  has,  nnder  the  operations  of  the  law  of  May  18, 
1872,  been  returned  to  the  Treasury,  and  the  work  stopiied.  The  city 
of  San  Antonio  gave  a  site  for  this  building,  the  title  to  which  has  been 
finally  approved  by  the  Attorney-General.  It  is  recommended  that  the 
money  be  re-appropriated,  and  that  the  special  authority  required  by 
that  law  for  construction  of  a  permanent  depot  building  be  given. 
Rents  are  costly,  and  there  is  much  need  of  a  central  depot  for  the 
troops  in  that  great  State. 

One  hundred  and  thirty-eight  thonsand  one  hundred  and  thirty-two 
dollars  and  seventy-five  cents  have  been  collected  from  the  indebted 
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Soatbem  railroads,  and  ausettled  acconnt^  on  file  will  probably  iucrease 
cbis  Bam  aboQt  $230,000,  making  ia  all  $370,000,  derived  from  these 
acGflonts  daring  tbe  year.  The  balance  still  due  at  the  end  of  tlie  year 
waBHT34,442.43. 

Uoder  the  law  of  July  4, 1864,  for  relief  of  loyal  citizeos  in  certain 
Joral  districts,  the  Quartermaster- General  haa  examined  and  transmitted 
Co  tbe  accounting  officers  for  settlement  665  claims  for  quartermaster's 
stores  taken  during  the  war,  amounting,  as  allowed,  to  $367,102.72; 
:'74  others  have  been  n^ected,  amonuting  to  $3!>6,100.75.  There  are 
Hl^  claims  under  this  law  still  on  Me,  stated  at  $6,857,006.66,  but  a 
Urge  proportion  of  these  are  probably  unjust. 

The  74  national  cemeteries  now  contain  the  remains  of  317,962  per- 
sons. All  but  16  of  these  cemeteries  have  been  permanently  inclosed,  or 
ue  being  inclosed  under  eoutracts  now  in  operation.  The  Gettysburg 
wmetery  has  been  transferred  to  the  care  of  the  War  Department,  and 
acc^ted  under  the  resolution  of  Congress  of  July  14,  1870.  The  super- 
intendents of  national  cemeteries  have  been  classified  with  reference  to 
the  importance  of  their  respective  charges.  There  were  59  superintend- 
aits  at  the  close  of  the  year. 

As  legislation  is  needed  in  coDuectiou  with  the  cemetery  near  the  City 
of  Mexico,  purchased  in  accordance  with  the  act  of  September  28, 1850, 
it  is  again  recommended  that  a  special  act  be  passed  placing  this  ceme- 
tery on  the  same  basis  with  other  cemeteries,  with  a  duly  appointed 
superintendent,  and  that  a  portion  of  the  regular  appropriation  for 
national    cemeteries  be   made    applicable   for    use   upon  the  one  in 


The  condition  of  the  tenure  of  the  sites  of  military  posts  in  Texas, 
to  which  the  attention  of  Congress  was  called  last  year,  remains  un- 
cbuiged.  The  land  ia  private  property,  gcTierally  located  by  specula- 
tore  at  low  rates,  immediately  after  their  occupation  by  troops.  Extxav- 
ig»nt  rents  are  demanded,  and  as  the  law  now  forbids  the  War  Depart- 
ment to  imrchase  lands  without  the  authority  of  Congresc<,  the  officers 
of  tbe  United  States  are  in  the  position  of  trespassers,  and  the  claims 
00  account  of  these  lauds  are  unsettled.  An  act  authorizing  the  Secre- 
tary of  War  to  acquire  title  to  sites  already  occupied,  and  to  purchase 
SQch  as  may  hereafter  be  requii-ed  on  this  remote  frontier,  is  needed  to 
letnetly  this  evil. 

The  sources  and  methods  of  supply  for  the  Army  buve  since  the  war 
))een  gtadnally  brought  into  close  conformity  with  the  customary  usages 
governing  in  commercial  transactions. 

A  terrible  conflagration  having  laid  in  ashes  b  large  part  of  the  city 
of  Chicago,  the  Subsistence  Department  was,  under  telegraphic  iostmc- 
tions  to  General  P.  H.  Sheridan,  called  upon  to  furuish  and  distribute 
food  to  the  sufferers  by  that  calamity;  accordingly  supplies  were  harried 
foi-ward  from  Saint  Louis  and  Cincinnati  j  but  tbe  mnnillcent  contribn- 
^009  by  the  people,  for  their  suffering  fellow-citizens,  soon  poured  into 
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Chicago,  from  all  qnarters,  so  freely,  that  the  som  of  #5,703.83  only  was 
expended  for  tliis  purpose  by  the  Subsistence  Department.  The  sup- 
plies seut  to  Chicago  were,  however,  most  opportunely  there  to  meet  a 
cull  for  aid  from  tbe  governor  of  Wiseousio  for  tlie  sufferers  by  the 
forest  flres,  which  swept  over  a  portion  of  that  State.  For  this  pur- 
ix>se,  Lieutenant-Geueral  Sheridan,  under  my  authority,  caused  food, 
valued  at  $30,836.11,  to  be  issued  to  Governor  Lucius  Fairchild,  "  ou 
condition  that  the  State  of  Wisconsin  will  account  for  the  stores  at 
their  value,  if  required  to  do  so  hereafter." 

Subsistence  supplies,  valued  at  $80,048.12,  have  been  issued  to  In- 
dians of  the  various  tribes  visiting  the  military  posts  on  the  frontier,  or 
in  their  respective  nations,  no  part  of  which  amount  ia  returned  to  the 
ap|)ropriatioa  for  the  subsistence  of  the  Army,  and  issues  of  subsistence 
stores  to  Indians  have  also  been  made  to  meet  special  emergencies  to 
the  amount  of  4l03,137.99. 

It  is  recommended  to  set  a  future,  hut  not  distant  day,  as  a  limit 
after  which  claims  upon  the  Subsistence  Department  under  the  act  of 
July  4,  186i,  shall  not  be  piesented  to  or  received,  and  another  day, 
not  later  than  twelve  months  thereafter,  for  the  termination  of  all 
action  by  that  oflSce  on  claims  uuder  this  law. 

The  want  of  an  assistant  to  each  post-commissary  is  represented  by 
the  Commissary-General  to  be  the  greatest  evil  with  which  the  Subsist- 
ence Department  has  now  to  contend  in  its  important  ministrations. 
To  remedy  it,  I  recommend  that  Congress  authorize  the  appointment 
of  as  many  commissary-sergeants  as  the  service  may  require,  not  to 
exceed  one  for  each  military  post  or  place  of  deposit  of  commissary 
stores,  to  be  selected  from  such  non-commissioned  ofScers  who  shall 
have  faithfully  served  as  such  for  three  .\cars,  and  in  the  Army  at 
least  five  years,  wliose  duty  it  shall  be,  under  the  orders  of  the  proiHT 
officers  of  the  Subsistence  Departmeut,  to  assist  in  receiving,  preserv- 
nig,  issuing,  selling,  and  duly  accounting  for,  under  proper  regulations, 
all  stores  jiertaining  to  the  Subsistence  Department  under  their  charge, 
and  who  shall  receive  for  their,  services  the  pay  and  allowances  of 
ordnance-sergeants.  This  would  make  a  small  addition  to  tbe  enlisted 
force  of  the  Army,  but  would  les8en  the  total  expense  of  the  Govern- 
ment for  its  support,  as  by  the  constant  care  and  skill  of  well-selected 
com missaiy -sergeants,  the  large  quantities  of  stores  uow  lost  for  want 
of  such  care  and  skill  would  be  saved  for  issue. 

The  monthly  reports  of  sick  and  wounded  received  during  the  year, 
represent  an  annual  average  mean  strength  of  24,101  white  and  2,494 
colored  soldiers.  Among  the  white  trooi>s  the  total  number  of  cases  of 
all  kinds  reported  on  the  sick-list  was  47,57a ;  the  total  number  of  deaths 
reported  was  3G7.  Among  the  colored  troops  the  total  number  of  cases 
reported  was  3,314;  thn  number  of  deaths  from  all  causes  reported 
was  54. 

The  Army  Medical  Museum  coutinues  to  receive  valuable  coutribu- 
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tioQS,  which  are  at  once  properly  prepared,  moaoted,  and  their  biBtories 
entered  in  the  descriptive  catalogue.  The  number  of  visitors  to  it 
dnring  the  year  was  over  17,000,  many  of  whom  were  in  search  of  infor- 
maboQ  not  attainable  in  any  other  quarter.  Memoranda  and  photo- 
graphs have  been  furnished,  to  assist  in  the  decision  of  cases  of  appli- 
eaots  for  the  benefits  of  the  varioua  acts  of  Congre.38  in  relation  to 
maimed  and  disabled  soldiers  and  pensioners ;  and  as  the  extent  of  this 
totlection  becomes  better  known,  its  usefulness  is  widely  increased,  not 
only  by  affording  opportanities  for  study  to  the  professional  man,  but 
■Aso  ID  promoting  the  ends  of  justice  in  supplying  evidence  for  compar- 
iton  in  criminal  trials. 

1  Quite  with  the  Surgeon-General  in  the  recommendation  that  the 
necessary  legislation  be  had  to  provide  for  the  publication  of  an  edition 
of  one  thoasand  of  the  catalogue  and  tables  of  the  auatomical  section 
of  the  Army  Medical  Mu»eum,  > 

The  first  part  of  the  Medical  and  Surgical  History  of  the  War  was  iiv 
a  state  of  sufficient  forwardness  to  lay  before  Congress  near  the  close 
of  the  last  session.  By  the  wording  of  the  act  making  appropriation 
for  the  continuation  and  completion  of  this  work,  its  distribution  is  still 
to  be  ordered  by  Congress.  The  report  of  the  Medical  Statititics  of  the 
Provost  Marshal-General's  Bureau  is  now  in  the  hands  of  the  Congres- 
xioDal  Printer,  and  in  process  of  being  printed. 

My  previous  reports  have  called  the  attention  of  Congress  li)  the 
large  number  of  vacancies  at  present — 59 — existing  in  the  Medical  Corps, 
sod  the  ii^nry  to  it  and  the  ser\'ice,  resulting  from  the  prohibition  of 
a|)poiatment8  and  promotions.  It.woald  require  many  years  to  fill  the 
ratancies  now  existing,  as  the  number  of  successful  candidates  rarely 
exceeds  eight  or  ten  in  any  one  year.  Nnmbers  of  the  moat  desirable 
nndidates,  after  waiting  years  for  examination,  have  established  them- 
selves in  civil  practice.  With  the  Army  at  its  present  standard,  dis- 
tributed as  it  now  is,  there  is  a  constant  and  absolute  necessity  for  a 
Medical  Corps  of  the  full  number  established  by  the  act  of  Congress 
approved  July  28,  1866. 

The  legislation  of  Congress  at  its  last  session  has  tended  materially 
to  encourage  and  improve  the  condition  of  the  rank  and  file  of  the  Army. 
The  pay-bill  carries  the  system  of  retained  pay  to  those  of  all  ranks,  and 
DO  one  can  donbt  the  good  effect  of  anch  a  system. 

The  appropriation  for  the  manufacture  of  arms  for  the  current  year 
(18T2-'73)  is  limited  in  its  application  to  snch  system  of  breech-loading 
arm  as  may  be  selected  by  a  board  of  officers,  now  in  session.  Should 
the  selection  be  so  long  delayed  as  to  cause  an  unexpended  balance  of 
llie  appropriation  to  remain  on  hand  at  the  close  of  the  fiscal  year,  its  re- 
appropriation  is  recommended.  The  system  being  once  adopted,  arms 
niffideat  to  supply  the  Army  and  militia  shonld  be  at  once  mauufiictured, 
and  a  large  reserve  shonld  be  accnmulated  year  by  year,  for  the  exi- 
gencies of  war,  and,  to  this  end,  liberal  appropriations  will  be  required. 
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Reports  from  tho  field  are  all  favorable  to  tlie  use  of  revolvers  using 
metallic  cartridges. 

Five  tbousaod  sets  of  new  infantry  equipments,  combining  the  knap- 
sack, haversack,  canteon,  cartridge-box,  waist-belt,  and  the  bayonet- 
scabbard  into  one  system,  have  been  made  daring  the  year,  and  issaed 
to  the  tTOops  for  experimental  trial.  A  sufScient  sum  is  asked  to  supply 
the  service  with  these  equipments. 

The  board  on  heavy  ordnance,  authorized  by  the  act  of  June  6, 1872, 
have  matle  their  rejwrt,  and  measures  have  been  taken  to  carry  out 
their  recommendations.  Tbe  procurement  and  trial  of  the  guns  recom- 
mended by  them  wilt  probably  consume  the  whole  of  the  year  1873. 

A  moderate  sum  is  estimated  for  the  procurement  »f  cast-iron  smooth- 
bore guns  and  iron  carriages  for  the  fiaca)  year.  Nearly  800  of  such 
guns,  besides  300  mortars,  are  still  needed  for  our  forts. 

Such  of  tbe  arsenals  east  of  the  Mississippi  River  as  can  be  spared 
^should  be  sold,  and  the  proceeds  applied  to  the  establishment  of  a 
large  arsenal  of  constnictiou  and  repair  on  tbe  Atlantic  coast,  and  tbe 
erection  of  suitable  depots  for  the  storage  of  the  powder  and  niter  be- 
longing to  the  Department.  Tbe  means  of  rapid  communication  of 
modem  times  obviates  the  necessity  of  having  an  arsenal  in  almost 
every  State  of  the  Union,  and  the  consolidation  of  several  of  them  into 
one  establishment  would  result  in  great  economy  to  the  Govern- 
ment, and  promote  efScieucy.  A  proving  and  experimental  ground  for 
heavy  ordnance  is  much  required,  and  tbe  purchase  of  a  suitable  site 
is  recommended.  The  grounds  at  present  used,  at  Old  Point  Comfort, 
Virginia,  are  inadequate  to  tbe  wants  of  the  Ordnance  Department. 

Suspension  of  the  sale  of  certain  arsenals  has  been  directed  until  the 
opening  of  Congress,  in  order  that  the  law  requiring  the  sale  may  be 
so  amended  as  to  enable  the  Department  to  save  tbe  property  iVom 
sacrifice  in  case  of  combinations  of  bidders.  The  act  directed  the 
sale  of  Attalachicolu  arsenal,  but  that  property  had  previously  been 
granted  by  Congress  to  the  State  of  Florida.  The  provision  directing 
its  sale  should  be  repeated. 

Some  plan  for  settling  the  long-disputed  claims  for  royalty  on  the 
arms  that  have  been  altered  at  Springfield  armory  should  be  devised, 
aud  tbe  attention  of  Congress  is  called  to  such  legislative  enactments 
as  tend  to  deprive  the  Government  of  the  inventive  iugenuity  of  its 
ofQcers  and  employes,  by  preventing  them  from  receiving  royalty  or 
participating  in  profits  derived  from  inventions  made  by  them  while  in 
the  United  States  service. 

The  Chief  of  Ordnance  calls  attention  to  the  necessity  for  tbe  repeal 
of  tbe  law  prohibiting  promotions  aud  appointments  in  that  corps. 
Congress  by  an  act  passed  at  its  last  session  relieved  the  Corps  of  Eu- 
giueers  from  the  operation  of  tbe  act  approved  March  3, 1869,  and  in 
my  judgmeut  it  is  now  advisable  that  all  of  the  staff  corps  of  the  Army, 
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sfoted  bj  the  la.w  of  March  3, 1869,  Bhould  have  the  same  privilege 
eitaded  to  them. 

Doriiig  the  past  year  the  Corps  of  Eagineere  has  been  engaged  npon 
Ore  works  for  the  defense  of  oar  coasts ;  upon  river  and  harbor  improve- 
nKDts  and  the  surveys  for  them,  and  for  the  protection  of  tbe  navigable 
witcrsof  the  United  States  against  deterioration,  whether  from  bridg- 
ing or  other  canse ;  upon  the  geodetic  and  hydrographic  survey  of  the 
lakts;  upon  surveys  for  the  defense  of  tbe  coast;  npon  military  surveys 
and  reconnaissances  in  the  interior;  upon  geographical  and  geological 
eiplontions ;  upon  pablic  bnildings  and  grounds  in  the  District  of 
Colnmbia;  npon  theconstruction  of  light-houses;  and  upon  the deuiark. 
alionof  the  boundary  between  the  United  States  and  Great  Britain. 

The  work  apon  our  coast  defenses  and  fortifications  has  been  prose- 
mted  with  vigor,  and  already  a  large  number  of  positions  for  guns  and 
mortars  of  the  largest  calibers,  to  be  mounted  behind  sand  parapets, 
hare  been  provided,  while  others  are  in  an  advanced  state  of  construc- 
tioD.  These  works  should  be  continued,  ns  they  are  the  basis  of  onr 
harbor  protections,  and  are  essential  for  the  ciBcacy  of  the  accessory 
defenses,  especially  of  torpedoes  and  channel  obstructions,  which  form 
t  part  of  our  own  system  of  defense. 

The  Battalion  of  Eugineers,  in  its  reduced  organization,  numbers  313 
men,  bat  retains  its  marked  efficiency  in  drill  and  discipline,  and 
furnishes  the  instmction  to  the  cadets  at  tbe  Military  Academy  in  prac- 
tical military  engineering,  while  at  Willet's  Point  it  forms  the  school 
for  the  torpedo- defense  of  onr  harbors,  and  the  guards  and  workmen 
for  tbe  distribatioD,  care,  and  preser\'ation  of  the  bridge-tniins,  and 
«tigineer  eqnipmenta  of  the  Army.  The  appropriations  asked  for  this 
liepot  and  post  are  recommended  to  Congress,  while  the  repeated  recom- 
mendatioQ  of  the  Chief  of  Engineers,  for  the  repeal  of  the  seventh  sec- 
tion of  the  act  of  July  13, 1866,  taking  from  engineer  soldiers  the  per 
diem  granted  to  other  troops,  is  approved. 

Tbe  torpedo  experiments,  made  under  the  immediate  direction  of 
Mnjor  H.  li.  Abbot,  commanding  engineer  battalion,  have  been  brought 
so  far  to  satisfactory  conclnsion  as  to  enable  us  to  devise  a  plan  of  tor- 
]>e<Io  defense  in  connection  with  the  fortifications,  simple  in  its  work- 
>Dg,  certain  in  its  application,  and  effective  in  its  results,  while  at  the 
fame  time  our  own  shipping  will  not  be  endangered.  An  estimate  tbr 
providing  means  to  apply  the  system  to  a  few  of  the  principal  harbors 
is  snbmitCed  in  the  annual  estimate  for  fortifications. 

The  river  and  harbor  works,  and  the  many  surveys  annually  directed 
to  bo  made  in  extending  the  system  of  improvement,  have  been  carried 
on  with  skill,  energy,  and  economy.  Tbe  increased  security  and  facility 
to  navigation  which  these  works  of  improvement  have  afforded,  though 
nanyof  tbem  are  only  partially  completed,  have  saved  to  commerce 
naDy  times  the  amount  of  the  sam  expended  on  the  works;  and  the 
increase  of  commerce,  with  greater  depth  of  channels,  greater  secarity 
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iu  their  uavigatioQ,  aud  the  saving  of  timo  in  tlieir  use,  adds  niilhons 
annually  to,  tfae  wealth  of  the  «ouutry,  and  increases  the  resources  of 
the  Government.  For  further  inforinatiou  re8i)ectiiig  these  improve- 
ments  and  surveys,  reference  may  be  made  to  the  report  of  the  Chief  of 
Engineers,  which  contains  a  detailed  account  of  the  steps  taken  to  carry 
out  the  provisions  of  the  river  and  harbor  bills,  and  the  progress  aud 
condition  of  these  worlis,  as  well  as  of  the  public  buildings  and  grounds 
in  Washington,  and  of  the  Washington  Aqueduct,  works  which  have 
been  carried  ou  in  a  highly  creditable  manner. 

The  river  and  harbor  bill,  approved  June  10,  1872,  appropriat«d  the 
sum  of  $145,000  for  payment  to  the  Green  Bay  and  Mississippi  Caual 
Companj'  for  so  much  of  its  property  and  rights  of  property  in  and  to 
the  Hue  of  water  communication  between  tte  Wisconsin  River  and  the 
month  of  the  Fox  Kiver,  as  were  reportetl  by  the  Secretary  of  War  to 
the  House  of  Representatives  on  the  8th  March,  1872,  to  be  needed.  In 
conformity  with  the  requirements  of  the  act  referred  to,  the  Green  Bay 
and  Mississippi  Canal  Company  transferred  the  property  to  the  United 
States,  and  the  sum  of  4l  145,000  was  paid  to  the  company  on  the  24th 
of  September  last. 

The  constmction  of  the  bridge  across  the  Mississippi  River  at  Rock 
Island  has  been  completed,  and  the  bridge  will  be  immediately  opened 
for  railroad  and  wagou-road  use. 

In  conforiuity  to  the  requirements  of  the  two  acts  relating  to  bridging 
the  Mississippi  River,  the  one  approved  April  1,  lS7'i,  the  other  approved 
Jnne  4, 1872,  the  proper  site  for  the  bridge  at  La  Crosse  and  vicinity 
has  been  determined. 

The  river  and  harbor  bill  approved  June  10,  1872,  directed  the  Secre- 
tary of  War  to  report  tx)  Congress,  at  its  next  session,  or  sooner,  if 
practicable,  the  condition  of  the  canal  at  the  Falls  of  the  Ohio  River 
and  the  provisions  necessary  to  relieve  the  canal  from  incumbrance, 
with  a  view  to  such  legislation  as  will  render  the  same  free  to  commerce 
at  the  earliest  practicable  period.  This  report  will  be  completed  in 
time  to  be  submitted  to  Congress  at  its  meeting  in  December. 

The  survey  of  the  lakes  has  been  conducted  in  a  very  satisfactory 
manner ;  the  survey  of  Lake  Superior  having  been  completed,  and  that 
of  Lake  Michigan  having  been  extended  ao  far  as  to  require  probably 
but  one  more  working  season  to  complete  it.  The  operations  in  other 
portions  of  the  field  of  survey,  comprising  Lakes  Erie,  Ontario,  aud 
Champlain,  and  the  Saint  Lawrence  River,  have  been  equally  suecess- 
Inl,  as  have  been  the  meteorological  and  lake-surface  observations, 
which  extend  over  the  whole  lake-region. 

The  geological  exploration  between  the  Sierra  Nevada  and  eastern 
slope  of  the  Rocky  Mountains  will  probably  be  completed  by  the  close 
of  the  present  season  for  field  operations.  Tlie  results  of  this  work  are 
of  the  very  highest  value  in  the  departments  of  geology,  topography, 
and  mining  engineering.    The  exploration  iu  Nevada,  Utah,  and  Ari- 
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zona  vas  continued  nntil  December  of  last  year,  whea  a  preliminary 
report  of  tbe  results,  affording  valuable  information  for  mioing  as  well 
as  for  military  operations  and  to  immigrants,  was  submitted  to  Congress 
and  pablished.  The  field-work,  whicb,  in  addition  to  the  usual  subjects 
of  observation,  comprises  the  careful  determination  of  an  astronomical 
base,  iras  resumed  this  Hammer  as  soon  as  the  appropriation  was  avail- 
ible. 

In  addition  to  these  special  works  of  exploration  tbe  officers  of  Engi- 
neers 8er\'ing  on  the  staff  of  the  generals  commanding  divisions  and 
ilepartments  have  made  important  reconnaissances,  such  as  that  of  the 
t'pper  Yellowstone  Eiver  and  that  of  the  Uiutah  Mountains,  and  have 
made  many  contributions  to  the  topography  of  tbe  Territories  of  the 
Toiled  States. 

In  compliance  with  tbe  act  approved  March  19, 1872,  authorizing  the 
survey  ^d  marking  of  the  boundary  between  tbe  territory  of  the 
UnittdStates  and  the  possessions  of  Great  Britain  from  the  Lake  of  the 
Woods  to  the  summit  of  tbe  Eocky  Mountains,  four  oGQcers  of  Engineers 
were  detailed  for  that  purpose  and  ordered  to  report  to  tbe  Secretary  of 
State  for  duty.    The  survey  is  now  in  progress. 

The  duties  of  the  Signal  Office  in  observations  and  reports  for  the 
benefit  of  commerce  and  agriculture  have  been  continued  throughout 
the  year  with  gratifying  success.  Stations  have  been  maintained  at 
each  of  the  principal  lake,  sea-port,  and  river  cities.  The  display  of 
bulletin  reports,  of  reports  at  the  river  stations,  giving  tbe  rise  and  fall 
of  the  principal  rivers,  of  tbe  large  weather-mups  showing,  by  changing 
Hymbols,  the  meteoric  changes  at  thu  different  reports;  and  finally,  at 
designated  stations,  the  eshibition  of  day  or  night  signals,  on  occasions 
ofaupposed  especial  danger,  has  been  regularly  made.  Since  the  date 
of  the  last  anoaal  report  ten  additional  stations  have  been  established 
vithin  the  United  States. 

A  comparison  of  tbe  tridaily  forecasts,  or  " probabilities"  as  they 
bave  been  styled,  with  the  meteoric  condition  afterward  reported,  and, 
M  Ikr  as  known,  has  given  an  average  of  69  per  cent,  as  verified  up  to 
Xnvember  1, 1871.  Since  that  date,  to  the  present  time,  {October  1, 
i'^'-,)  the  average  of  verifications  has  been  76i*^  per  cent. 

The  difficulty  of  telegraphic  communication  with  the  stations  was 
freatest,  and  was  most  seriously  felt  during  the  months  of  July  and 
August.  It  then  not  unf^^uently  happened  that  tbe  most  important 
and  wide-spread  of  the  press  "  probabilities,"  i.  e.,  those  drawn  at  mid- 
night from  the  midnight  reports,  were  made  in  the  absence  of  any  cnr- 
reat  telegraphic  information  at  that  hour  due  from  the  observers  west 
or  math  of  the  Allegbanies.  It  is  on  this  section  on  which  the  office  is 
notit  dependent  for  the  intelligence  which  suggests  the  motoric  changes 
impending  in  tbe  Eastern,  Middle,  and  Sonthem  States,  and  upon  the 
lakes. 
Tbe  priictical  results  of  this  branch  of  the  service,  with  all  its  errors 
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and  imperfections, can  besammed  np,iti8  believed,  in  tbestatemeDt  that 
since  the  ioauguratlon  of  its  daties  no  great  and  coDtinnous  storm  has 
traversed  the  territory  of  the  United  states,  or  raged  along  the  length 
of  its  lakes,  its  galf  or  sea-coast  shores,  as  io  their  course  such  storms 
have  sometimes  done,  withont  f^ir  and  general  premonition  given  at  the 
great  majority  of  the  points  endangered  to  any  who  cared  to  seek  or 
heed  them. 

Since  the  date  of  the  .last  annual  report,  arrangements  were  made 
with  the  Chief  of  the  Dominion  Meterological  Bureau  of  Canada  for  an 
exchange  of  reports  with  his  oEQce  as  rapidly  as  the  Bystem  may  extend 
in  the  Dominion.  Arrangements  of  a  similar  description  are  contem- 
plated for  the  exchange  of  observations  by  telegraph  with  various  x>oints 
in  the  West  India  Islands.  These  arrangements  will  be  carried  into 
effect,  if  possible,  before  the  opening  of  the  stormy  spring  season. 

Since  January  1, 1372,  statements  of  the  changes  in  the  depths  of 
water  in  the  principal  western  rivers,  being  in  direct  relation  to  the 
meteoric  changes,  have  been  reported  daily  from  all  stations  established 
upon  those  rivers.  These  reports  are  carefully  prepared,  and  have  been 
received  with  a  marked  degree  of  interest.  It  is  hoped  that  as  the  num- 
ber of  stations  increases  and  communication  with  the  proper  authorities 
is  organized,  a  portion  of  the  great  problem  of  the  protection  of  tbe 
river  commerce  from  ice  and  freshets,  and  of  the  lower  river  levees  from 
breakage  and  overflow,  with  the  consequent  disasters,  will  be  solved. 

Under  the  act  approved  June  10, 1872,  the  service  before  technically 
limited  to  the  lakes  and  sea-coastswas  extended  throughout  the  interior, 
and  many  of  the  agricultural  societies  in  theconntry  have  been  requested 
to  apjtoiut  a  permaneut  committee  to  confer  with  the  Chief  Signal  Officer, 
and  to  take  in  conjunction  with  him  snch  steps,  or  to  recommend  such 
action,  asmigbtbe  deemed  desirable  to  accomplish  theobjects  of  that  act. 
In  addition  to  the  committees  above  referred  to  thirty -eight  (38)  boards 
of  trnde  and  chambers  of  commerce  have  standing  meteorological  com- 
mittees, which  are  in  direct  comm  nuication  with  the  Chief  Signal  Officer. 

A  personal  visit  to  West  Point  and  inspection  of  the  operations  of  the 
Acudemy  iu  June  last,  and  the  report  of  tbe  Board  of  Visit^irs,  whose 
investigations  were  very  thorough,  disclosed  a  satisfactory  state  of  pro- 
ficiency in  discipline  aud  study.  Since  my  last  annual  report  there  has 
been  no  breach  of  discipline  or  impropriety  on  the  part  of  cadets  calling 
for  the  exei-cise  of  higher  authority  than  that  of  the  Superintendent 
and  Academic  Staff. 

The  number  of  failures  to  master  the  academic  course,  including  orig- 
inal rejections,  were  87,  the  number  of  admissions  95;  the  total  number 
of  cadets  now  at  the  Academy  is  240.  There  are  53  vacancies,  caused 
by  failures  upon  preliminary  examinations,  discharge  of  cadets  for  de- 
ficiency, and  the  failure  of  congressional  Bepresentatives  to  select  suita- 
ble candidates  for  the  past  September  examination.  Tbe  standard  of 
proficiency  in  the  corps  of  cadets  has  much  improved,  but  great  obstruc- 
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tion  to  the  asefalaess  which  the  Aisademy  might  otherwise  attain  in  flt- 
EiDg  srientiflc  and  bighly  edacated  yocng  men  for  the  public  service  is 
expeiieaced  because  of  the  large  amount  of  time  uecessarily  expended 
in  giving  new  cadets  a  thorough  liuowledge  of  the  mere  elementary 
brandies  of  learuing,  which  they  should  have  acquired  before  entering 
[be  Academy,  Under  the  present  system  a  large  percentage  of  the  can- 
didates who  seek  admission  to  the  Academy  fait  in  their  preliminary 
eumlDation,  or  are  found  incapable  of  mastering  the  academic  course 
during  the  first  year.  Many  of  those  who  go  to  West  Point  with  the 
pr(«tige  of  high  scholarship,  obtained  elsewhere,  fail,  under  examina- 
lioo,  in  the  very  rudiments  of  an  education.  That  such  failure  cannot 
be  charged  to  a  too  seveie  examination  is  shown  by  the  fact  that  the 
qnaliflcations  demanded  of  candidates  are  less  than  those  established 
by  perhaps  a  majority  of  the  higher  scholastic  institutions  of  the  coun- 
try'; and  the  examinations  are  not  conducted  more  rigidly  than  is  abso- 
lutely necessary.  A  considerable  modification  of  the  existing  mode  of 
seJertioo  of  cadets  seems  to  be  deniitnded,  as  the  only  effectual  remedy 
for  this  evil ;  and  in  this  connection  attention  is  invited  to  the  report  of 
tbe  Snperintendent  of  tlie  Academy,  which  furnishes  some  interesting 
date  on  the  subject  of  admission. 

The  department  of  Philosophy  is  very  destitute  of  necessary  appara- 
tas  for  instmction,  bnt  it  is  hoped  Gougresi^  will  supply  this  important 
want  through  liberal  appropriations, 

Tbe  subject  of  the  revision  of  the  academic  regulations  is  now  under 
consideration,  and  many  changes  which  experience  has  shown  to  be 
adrisable  will  be  made. 

Legislation  by  Congress  is  also  needed  in  aid  of  the  Militiiry  Academy 
iBDd,  which  is  now  the  only  one  provided  for  by  law,  and  the  pay  of 
which  experience  has  shown  to  be  wholly  insnGQcient,  Attention  is 
JDTited  to  the  recommendation  of  tbe  Superintendent  for  the  increase  of 
iu  Dumbers  and  pay. 

It  is  a  matter  of  great  satisfaction  that  an  appropriation  liberal  in 
amount  has  been  made  by  Congress  for  tbe  erection  of  a  fire-proof  build- 
ing, a  portion  of  which  is  for  the  use  of  tbe  War  Department.  The 
necessity  for  a  safe  depository  for  the  valuable  records,  now  scattered 
io  insecure  localities,  renders  the  speedy  erection  of  this  building  a  mat> 
^i  of  great  interest  to  tbe  country'. 

WM.  W.  BELKNAP, 

Secretary  of  War. 
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THE  GENERAL  OF  THE  ARMY. 


IlEADyUAETERS  OF  THE  AEMY, 

Waskington,  D.  C,  November  1,  1872. 
Sis:  I  liiive  tlie  honor  to  Habmit,  berewitb,  a  statement  showing  the 
'•rganjzation  of  the  Eegular  Army,  and  exhibiting  the  actual  streiigth 
4  tbe  regimeuts  and  detachments  that  compose  the  present  peaeu 
•siablisbment,  together  with  tbe  stations  occupied  by  tbem  at  the  dates 
»f  the  latest  returns.  According  to  this  statement  tbe  actnal  force  of 
•^disted  men  is  29,336,  and  of  commissioned  ofticera  2,104. 

I  also  transmit,  herewith,  the  nnnuHl  reports  of  tbe  division  and 
ilejianntent  cointnanderii.  which  cciver  tbe  whole  area  of  the  United 
Sutes,  and  give  all  tbe  details  necessary  to  iiuderstnod  the  labors  per- 
ritrmed  by  the  troops. 

ifnt  few  changes  have  occun-eil  in  tlie  past  year.  Major-General  G. 
*'<.  Meade  commands  the  Division  of  the  Atlantic,  composed  of  the 
Dfpartment  of  the  Lakes,  Brigadier-General  P.  8t.  George  Cooke,  and 
Thi-  Department  of  the  KaJtt.  Brigadier- (General  I.  McDowell. 

Ueateoant-General  Sheridan  comraands  tbe  Division  of  the  Missouri, 
'Uiltracing  the  four  iinportAUt  Departments  of  Dakota,  Jr^jor-General 
Hancock ;  l>epartment  of  the  Platte,  Brigajlier-fieneral  Ord ;  tbe  De- 
Tortoipot  of  theMissoun.  Brigadier-General  Pope;  and  the  Department 
f  Texas,  Brigadier-General  Augnr. 

ij«-uerat  Scbotield  commands  tbe  Division  of  the  Pacific,  embracing 
■be  Department  of  the  Cohimbia,  Brigadier-General  Canby,  tbe  Depart- 
:ii«at  of  California,  and  Department  of  Arizona,  Lieutenant-Golonel 
'rook.  General  Schofield  exercises  an  immediate  command  over  the  De- 
:artment  of  Oahfornia.  in  the  absence  of  a  separate  and  distinct  coni- 
hiaodor. 

Since  the  death  of  General  Halleck,  the  Pi-esident  has  not  named 
uiy  sitccessoy  te  tbft  Military  Division  of  tbe  Sontb,  and  the  depart- 
lufnt  commanders,  Brigadiei-Geweral  TeiTy  and  Colonel  Emory,  rejKirt 
Jirect  to  the  Adjutant-General  of  the  Army. 

The  Te)N>rts  of  all  these  officers  are  so  full  and  complete  that  tbey 
i^ve  nothing  for  me  but  to  submit  tbem,  with  roy  hearty  approval  of 
'ljf  wveral  recommendations  therein. 

I  have  tbe  honor  to  be  vour  obedient  servant, 

W.  T.  SHERMAN, 

General. 
fl.n..  \V.  W.  Belknap, 

Secrcttiry  of  War. 
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.    Aug.   31, 1879  {  D«iiii 


k  BamickB.  C^iruri 


■taff,  *  iMtMlloIL 


.1  CanipMcI>fTiiill,Nui-aila. 

.,  Cwnp  Lowell.  Ariunm  Territory. 

.    Fort  Liip«iil.  lodiim  Territory. 

.   Camp  wanuT,  Oterna. 

.   CampBidikt-l],  CaliToniia. 

.   CJanip  Veiile.  Ariziua  TerrttArs'. 

.    CampHnfleck.  XpvadB. 

.    CsmpApachi!,  Ariiona  Teirilory. 

'     IpftRalnt  I.niiiailt<pa(.S(jplrR 


.'  Rmi_ 
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SECOSli    KtlGIMEKT   OF   CAVAI.KY. 


Lng.   31.  lir.S  ■  Fori  Sanden 


imlni;  TirrlUny. 


.  I  Fort  Fred  Slwle.  Tr>-onilii(f  Territoi 
. !  Fori  Briil)i«-.  W  vnniloK  Tonitory. 
.■  Bed  wtlluw  Crpfk.  Neiinukft. 
.'  Camp  Unnglai,  ITtab  Teirltarr. 
.    Fort  Lsranii.-.  Wyoming  TsiiiWrv. 
.    Fort  EUlh  Uontaiut  Tacritary. 


.    ForlSanilem.'Wjonilii);  TnrrtWry. 

.i  FortL««nilB.  » i-omlnaTorritoiT- 
'  Fort  mils,  UnntaiiB  TrniUny. 
.^  Omaha  Barrackn.  »braaka. 


THIKD  KEGIUENT  OF  CAVALRY. 


Fort  McPheiBou.  Nebraaka. 


.    SWnnj  Barmcko.  Nnbraaka. 
-  rt  SlcPbi-non.  Ni'hraaka. 

Ft  1>.  A.  Rd<wi-U.  Wyomiug  Territt 

.    Fori  SandpTH.  Wyoming  Territory. 


Fort  Mi.Phcn»n,  Xehraaka. 


*..  KihhI],  Wyomina  Ti-rritory, 
■■hPnon.  Npbraxka. 
1  .irden.'d.  OctoN-r  18,  Ifli. 
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Staltmntl  diotring  U«  iirganiiati»K  <rf  the  Stgaior  Arms,  4''- — Contimied. 

FODRTH  nEGIMENT  OF   CAVALRY. 


imp  Crlltenilru 

.^Mor      ■■ 

.    ^-iiop  Gnmt,  AriionnTWTltflTx. 
.;  Cunp  Hiulpu,  Arlunui  TerriMr;. 
CuDpGruit,  ArlumBTfirrttory- 
^1  ncnilU  IpfC  S^nt  Lonln  depot. Jnuii  ^,187 j ;  ITO JdIi 
>  dnpot,  Septflmber  17, 1873, 
B  aepot,  October  U.  le7S. 


»CCCa   R£CtU£>'T  OF  CAVALRY. 


..<hi Do. 

,.ilo Do. 

..do Furt  WilUw.  Kunu. 

..do H-iuUiuiterD  KiUMii. 

..do '  Furt  Hay«,Eanau. 

-■■lo ,  Fort  Dodge,  Kuuu. 

..do Do. 

..do Oxford.  UlMlMtpnI. 

..do MeridlM),  HlHlaJppl. 

..do ..]  Firrl  Hmyn.  TTaniat 

..do Fort  Ly™.  Cglotaio  T.-rritory. 

I  nnMLgaDd  recruit. 

l04recnilMlBftS*<iitLoiil«dapc)t.Aii|[n(ttt9.mS;S3|n(ne' 

I  RiicralUlnfta«intLonl«  depot,  BsptKmlHr  IS,  187i. 

'  Rocrulbi left  Saint  LouU  depot,  Seiitembei 30,  XtfTi. 

\ 
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SUxttiixtHi  ahOKiHg  thf  orgaHUalioH  ofihe  Regular  ArMg,  ^c. — Ciiutiiinod. 

SEVENTH    KEGIUEXT   OF   CAVALRY. 


c™.p»ui.-,  &v.     Ill 

|£| 
Ueailq'Wi'rerg 

BUff,  &  iMtuuon!         ao 

D.'.'.'.V.'!"!.'. '.'".!',       5* 

E 59 

F SI 

1 65 

K 58 

I. SI 

t 

Tcital TOI 


1.  \fm    LoalsvlU' 


..(lu :  F.llubetlilowD,  KcnUick^. 

--ilo I  Rpwianbiirnh.  Ksnlnck.Y. 

...iln I  Charlolte.  Nortb  Cunliiu. 

..do Opelllui.  AUbama. 

..du I'DldDvillc.  ISouthCltoIilu. 

..do ■  LoulsvlIIs,  KcnCucby. 

..do Lwiranarille.lSnalliCnnilliui. 

...do KaahTlllc^  Tenoeiwae. 

.    Shdbyvlllf.  Kcnnrliy. 
" -'ivme.  Sontli  Camlinn. 


rrnlaniillo,  Soulli  Camllna 
7  nirrnlMI<'ft»aliit  Loiiiail 


EIGHTH    ItEUlilENT   IIF  CAVALUV. 


HculniuuttTfl  ,  . . 

Kou«oniiniBslnD»^ 
aUlf,  li.  battoliot 


Fort  Ualnn.  Kiw  Ucxk'u  TuiTitoiy. 


Fori  Wln^ile.  New  Mosieo  Totrllorj-. 
ForlGiirliuid,  Colomilo  Territory. 
Fori  S«ld<-ii.  Meir  Union  Xerritor}-. 
Fort  Tulanisa,  Now  Uetluo  Territory. 
Fort  Bayard,  IXew  Ueilco  Turrilorv. 
Fort  Wfupil^,  Nov  Ueiioo  Tnrllory. 
Fort  L'niou,  ^'ew  lleiloo  Xen'ilDr]r. 


SIXTH  HKGI.MENT  O 


.    Fori  CUrk,  Tvxitii. 

,1  Fort  SlucktoD.  Ti-inn. 

.1  Fort  Ititvia,  TrUK. 

,1  Fort  BIlM,  Texa*. 

.1  FortMrlntuob.Teinii. 

,;  Fort  McKarett,  TrxaiL 

.  I  Itremitfl  Irft  Hmut  Louia  dopot.  J  iily  »,  1ST3. 

.    l:ncnilta]oftSBlBtLoiii*d<-|H>T;  AnRoHSt,  ina. 

.    Rprrull9]ettHaIutlAniadrpnt,Ootalwr1.  m£ 

. I  Becnil;  IvR  Siunt  Lnuti  d'iMt,  UilulHr  II,  IHTD. 
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Slatrmml  *fatiri»j  the  organiiatioa  of  Iht  Sfgalar  Jrmy,  Jr. — Coutiuut 

TBSTH  BEGLUENT  OF  CAVALET. 


C»iupSiiiq)ly.  iiiilliiu TeiiritiBy. 

Fntt  Sill.  ludinn  Tprrltory. 
Camp  Hnnply,  Ipilian  TetriWi'V- 
Vort  SID,  IndiHi  Tsirltory. 

Fort  (lltHOB,  Inilbin  TflrriUry. 

(to Fort  Sill.  Indbn  Txnilor}-. 


.    Rei-talla  iett  Salitt  LniitH  ili>pnl  fur  rDiupuiiivB  C 
.    R«rnilt*  IcD'  Saint  r^iiiiU  itqiiil.  OctoWr  4.  ^eli. 


-utf  A-hiaialiuu. 


flKST  KEUIMEXT  111'  AUTllJ-lJUT. 
Auj.   :il.  l«TJ  I  Fori  IlHHiilK.H.  X.-«-  Vi.rli  IIuvl 


.    I'ort  Ilamilion.  ^'■ 


Ynrk  Hiir 


B  Yolk. 

'.    Fort  HnmUton.  ^W  Yiirk  narlmr. 
I  Furt  VTooil.  Xti.  York  Umbor. 
.:  FortHanillMm.  Sfw  York  HarlKrt'. 
-■  Fort  Xla^n.  3*      "    ' 


!  ItrKiuiiutonli'iMltiilii': 


.i^ht  &itt«y  K.  Orlubi 


.    I'nviilla.lkul'ninHx'ih 

Do. 
.    Silka.  AlMk*. 
.    pKiiiilla,naiirniin-lwn,' 
.    Fort  JIoDiw,  Vi  ruin  Uk 
.   Akalrai  lalund.  OaliliiRi 

. ,  Flirt  SIllTfllB.  OiiiaiHL 

.    rmiMiini"!  rwrnin. 
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SlaltiHCHl  a}Diu>iag  Ihe  organuatiOH.  of  tkt  Kegnlar  Armg,  Ire.— Coutiuaed. 

lUIRD  REGIMENT  OK  ARTItLEKT. 


■Uff,  fcbMUUon. 


Llidit  BittiTjC.. 


FoTtPnluki.  U<»rel*. 

]tfK"i"'nl"nlpr.-Uotli*Mllili 

rvDivMouuflb 

IljrniH  KEGIMEST  l)F  ARTILLERY. 


,1  Furl  MtH.-m-j.  M»rvlw.d. 
.;  Italvloh.  Xoith  CumlluL 

'.    Fi>rl  McHenrv,  Uarvlwiil. 

.,  Dn. 

.'■  Von  Joliu»tun.  Xurtb  raniUi 

.    Eftlrlub.  ^'■H1h  UbtoHiu. 

.'  Fori  Madtm.  Vlrtrtuia. 

, ;  Furt  Munni,  Xnrth  Carolina. 


F  ABTrLLEKT. 


.  Fort  Iiid«|K'udEtiix.  Moan. 
..  FartAdaou,  Bhodclilan 
. '  Plaltilinrsh  Barracks.  K< 

..  FortTTumbulI,  CoDDKtJ< 

Do. 
.    Fort  SolllTM.  Maine. 
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Slattme»t  nktiriiig  iXt  orgttitiralioii  of  tlit  BegHlar  Armi),  fc. — Contiuueit. 

FfBST  REGIHEKT  OF  INFANTKT. 
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ilo 
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il'tl^arwn 

KlCtkUMlilMl. 

Fort  Wayne.  MichiBBn. 

..  Fori  Bnilv.  Mi<!hleiui. 
.    M.>ill»n  ti*»T»cks,  N«w  V>,r1 
.    Fort  Porter,  Si'W  Yurk. 
Fort  Wbj'di^.  UlchlKHu. 

>Fort:bh;cklnM.»t.-hi[rHn. 
,  Fort  Fottm,  Xcw  York. 
iFort<;rMlot.Mlrhlg.i>. 
.  Fiirt  VTiiTiw.  Mii-hfKHD. 
»-orI  Bwly,  Jllohiwu.. 

Tiiul..- 

SELOSD  REHIMKNT  OF  IXFANTRY. 

.   Ang.    ai.  \ra     Mobil--,  Afabanin. 


ille,  AlAbnmii. 

bnrsli.  Buntb  Csriili 

itbuioiiph  Tcdhmwi). 


Suu-tjui  burgh,  Sui 
Cb«tt»iior—  '"-- 


_.    ...  .  luim.tfii.;,  V    .   . 

...ilo MoMle.  Atabuu. 

..do :  Itelnt  AugnHtlae.  Ftoriila, 

...*!• Chatliuin'WB,  Tsnni-M*!-, 

...do Hi'liil",  Ahiliuua. 


THIRD  REUIMGXT  OF  INFANTRY. 


Kurt  Hay*.  Kui>a-. 

Do. 
.    Fort  Dwine.  K«u»«^ 
.    Camp  Supply.  Indiiui  Tarrilory. 
.1  FurtBiij-a,  KanaH. 
.   ijaiop  SuppW,  Iniliim  Terrltorj. 
.    Fan  Eaja,  Kauaan. 
,    Fort  Lyon,  Colonula*  Torrltwy. 

'.    Fort  A7a]Iice,  E 


jtrfn.-.!. 


[nilUDTerrilnr.v. 

Bamu-ka,  Jnl.v  11,  mi: 
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KKl'CJKT    OF    THK    SKCRKTAKY    OF    WAlt. 

$lati-mfHl  »hoiriHg  Ihe  ori/atiiniHoa  of  Ihe  Sfgalar  Jrmy,  fc. — Coiitiutied. 

HICKTK  RKCIMKST  OF  IXFASTRT. 


f.«.ip»ni«,  4:c. 

ii 

ill 

■biff,  &  lAtUUou 

.. 

K 
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.  LsxIiiKlnn.  KKnturkj. 

.1  CrnbliivliHnl.  KantDuk}', 

.  Lcliwian,  Ksrtiuky. 

.  Pnnkfort.  KantnRky. 

,  Mount  Sterling,  Kentackf. 

.  I^iitabrtbWWD,  Kmtncky. 

.  I'ailaaJi.  KaBlnoky. 

.  iMilaTilKKiiDtac^r. 

'.  Frankfnrt,  Keiitticliy. 


IIFI'H  REGIllEXT  OF  INFAXTRY. 


Ilpai1i|iurtpn 

Knti'iMin>nil-wlun«l, ; 
atair,  i.  Initial  iOD.  i 


SIXTH  IlKi;lMKNT  OF  ISFAXTRY. 
Aim.    31.  Ii^ia     Fori  Ilrfonl,  ItiikntoTi-rrll 


Xorlhrni  I'mHHc  Hiillnuirl  niiil  Mt^-i'iiii  liiu 
Do. 
.    Fort  Ilnrnril,  Ihikol*  Terril.nv, 


Flirt  Bnfiinl,  Itnkom  Tirrilory. 
Fart  Stovfiunn,  DnknU  TefTiWrv. 
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OESEKAL    or   THE    ARMY, 

St^trmml  thoiriHg  th*  orgaHisalioH  tif  Ike  Seffiilar  Armg,  ^. — Continued. 

SEVENTH  REGIMENT  OF  INFANTRY. 


EIGHTH  KEGIMEXT  OF  INFANTKY. 


Fort  D.  A.  rn«f U.  Wjou 


•uC  *  bMtAlioD.  I 


City,  ruli  Territory. 

(*.  DalcDM  Torrttorj. 
City,  Utah  TorriUTV. 
■'  ■    IB  Totrltory. 


..I  L nauiEuea recmiiB. 
. .!  UoiiciiHiii  left  Fort  ColnmbiiM.  Jiili 
..!  tleeruiLa  left  NewporE  Bamu-.k*  1i 
aii(II,AusiiJitBS,lMi 


XIXTH  RFJUMEKT  OF  INFANTRY. 


■uff.  U  butallon. 



■X 

n 

% 

IB 

I«<-1      

>DiikhA  Borrdcki,  XcbraakiL 
Ito. 


Ktil  Wlllov  Cit>>!k.  Kvbraxko. 
. .  I  Oniatia  BHTrnckii.  Nobniska. 
..    FoK  U.  A.  HUM«U,  W\-omliigTiTriuny. 
..I  OmahaBarracka, Nebraska. 
..|  Fort  I>.  A.  ItuaH^.WvoiDlDE  Territory. 
..   Sidaev  BMncks.  Hebmiika. 
..I  Fort  Anders,  WvoniluK  Tcrrttory. 
..|  yort  1),  A. KiiHHeU.WyoniiDE Territory. 
..■  Fort  Fred  Stode,  Wyomlns  Tcrrilory, 
..;  Keiriiititlctl  SuwiHirt  Barrai;ks.  Aiigiwt  ; 
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KEl'ORT   OK   THE    SECKETARV   OF   WAR 

Slaltmnt  mhmring  tkt  orgoaUatiou  uf  Ott  Begidmr  Arwtf.  ^. — Contiontd- 

TEXTH  EERUIEXT  OF  IXFANTKr. 


ELEVEXTH  RECIUEXT  OF  IXFAXTRY. 


A 

*..-. 

*.  ... 

::::::*,:;: 

<\n... 

'.'.'.'.'.'.do'-'.'. 
'.'.'.'.'.'.An'". 
iln... 

Do. 

n 

5:::::::: 

-::  ;:SSSMyr 

Total 

:::  k«™ii»w. fohcdi 

Noa-conimlAtluni^, ; 


TWELFTH  REUIUEXT  O^  ISFAMTRY. 


.    Fort  Ynina.  Call rorniA. 
,    (.'iHDp  lDde|H>DdBiKS,  Cidifuni 
.'  Fort  Hill,  Idaho  TerriMry. 
.>  Fort  Ynma.  Callfomia. 
.   Camp  WriKhl,  Callfonila. 
. '  Camp  Baale's  SprliiEa,  Ai-lioi 
.    Camp  GaMon,  California. 

!'  Camp  GastoD.  Cnlironiia. 
.   Recruits  Jpfl  Fori  rolumbiia. 
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GENERAL    OF   THE   ARMY. 

SUUewKml  tMoKing  the  oryoHizafitm  nf  the  Eegalar  Jrmg,  4v. — Continued. 
THIBTEEKTH  KEOIMEXT  OF  INFASTRY. 

jl]   I 

Birm.  .&V.      |Si°     Dau  uf n-porl.  Stiitioii. 


I  Furt  Fi-«J  Slei'le,  Wj-oiuiUK  Tunihir)-. 


do Fort  BddEPr,  Wv..ih1di[  Territory. 

do Cmbp  IkoiiKUs,  Cub  Territory. 

Citnip  SUmbauj^h,  Wyomlnn  Tenilory, 


1»    RoTuitu  l.-ri  Fort  Cofi 


FOURTKESTB  KE&IUEXT  Ul"  IXKASTltY. 
Aug.    31,  lero     Fort  LBTMuie.  Wyoming  Torrilory. 


.    FortD.  A.  BiiBWll.  Wyoming  Tarritorv. 
,    Fort  Fettenn»D,WyDUjlli)(  Territory. 


.    Fort  Luninir.  Wyon 


.    RNTuit  leR  Fort  Coliiinbua,  July  »,  l«T2. 

.    Krcmltlvn  Newport  Bimckii.  Aiirnat  St.  Ii 
M  r«nil(«  Dricnd,  Uctobor  9,  leTi 


FIFTEF.XTH  REGIMENT  OF  INFANTRY 


iTorrltor; 
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RKPORT    OF    THK    SECRETARY    OF    WAR. 
\t  ihowiHg  the  organimliim  of  the  Begvlar  Armg,  ^e. — Couliiiiit^. 
SIXTEENTH  RKOIMENT  OF  11 


iH 


lIwwIqDartt'nt. . 

'  ataff  1:  battaUou. 


Kmbvllle,  Tenii.-ww. 

Dn. 
.  Louisville.  Kratnckv. 
.  JwkHii,  UlsalMlpiil 
.  AbenlwD.  MiulHljiiii. 
.,  Humbnlill,  Temieuum', 
.  LonlgvillR,  KeBUickv. 
.    KuhvJIIe.  Tenneawr. 

Do. 
.   Jackian,  MlmiiMippL 

Do. 
.:  Saint  AnKiMtlnR,  Florldii. 


SEVEXTEEXTH 


staff,  i^  batUllOD. 

^ 

D 

^ 

— i^ 

;T  of  IKFAKTRY. 


rt  KlcR.  Dakota  Tigrltiiry. 


II.  l^n     Big  Ckeyen 


'.'.'.Aa '.'.'.'.'.'.'.'  >'i>rt  nice,  liakoW  Tf rrtlory. " 


Aol. 

«t»ai  battalion. 

1» 
W 
43 

« 

iC''.\' '.'.''.'.'.'.' "'.'.. 

Total 

EIGHTEENTH  KEGIMEXT  OF  INFAXTRY. 


Allanta.  Oooriia. 

Culnmlila.  Sinitb  Calvtina. 

(la I  TotkTllle.HantliCarDllua, 

'  ColDmbU,  Soutb  CanUoa. 

Atlanta,  (iaorgla. 

SuaiMr.  Snntb  CMioliiw. 

ColnmUiL,  fl«lth  Canilliia. 


r,  Snntb  Carolina 

HvHip.  r     " 


Uaroliui 
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GEXKKAL   OF    THIi    AKMV. 
Slateaieiit  ahtnriag  Ikf  organhaliau of  the  Begnliir  Amin,  4-i; — t'oi 
SINETEENTH  KET.IMEXT  OF  ISfANTRV. 


Ill  „.„,...„„. 


BAtun  lion 


.    East  I>iuiOBEuiila.  UIiw1m1i>|i 

Dg. 
.    Holly  Sl'rinEH.  Mississippi. 


.    Kut  Pasoainnila.  Mlns 


..<io LIlllolUK-l 


TWESTIETH  KEGIMEKT  OF  INVANTRV. 


..flu Kort  AI>MTroiiibli\  Ihltota  Tm 

..ilu Fort  Orws,  Italiol*  TerritoT)-. 

. .  ilr> I  Furl  HnelUne,  Minnowttik. 

..Ao Fort  CmM.  Uakola  TETtllory. 

..ilu. Foit  Totten.DakDtlTerritoiv. 

..do Fort  WnUworth,  DakoU  Terri 

..ibi FuTC  Hipley,  Uinnesota. 


TWEXTY-FIitST  KEIJIMKST  OF  IXFANTKY. 


.  c™, „,„,,, i».„,. 

.  Kort  V«n«inTBr,  W«i.liliiBl"n  1>r 

.  Camn 'Warner.  Ore^n, 

..  CuItIiIo,  VHsblDgtoD  Tenitorv. 

.  Fort  'KlHDinth,  <)r«gc>i]. 

.  Fort  Lapwal.  Iilabn  Territorr- 

.  SsD  Jnan  IsLuid,  WuhinKlon  Tel 

.  Fort  VHoroiiver,  WaghiBctOD  Tun 

.  Furl  Bnli>«.  IiUhn  Tcrrllorv. 

.  :i[«rrnltal>'(IFi>rtL'oIiiintniK,Jnli 
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KKPOKT    OF    THE    SECKETAKY    OK    WAR. 

StatrtHeht  »iuneing  Oie  arganiiation  of  (kc  Rtgnlar  Army,  ^. — ContiDUe^l. 

TWTSTV-SECOSD  RE.^1MENT  »)F  KFASTHT. 


Anf^   31,  I^J  Fort  Sully,  DakolaTrrritwy. 

ilo Do. 

d<> Du. 

do FvriKiuidall,  Uakotii  Ti-rritun-. 

, do I  Lover  Brfil*  Aecncy,  Itekuta  Ttrri 

June   30.  Itn-i  ,  Fort  Raaitnil.  Dakota  Ti^mton-. 

An;.   31.  Kt  '  Fun  Sully,  DukoU  TerrMarr. 

d<i.'. ,  Fort  KundHll,  Dakota  Territory. 

Adc.   31.  Ii^  I  Do. 

*! I  FoHSnllj.  DukotiTrrrlton*. 

ili> t'mt  Randall.  Dakota  TerrltorT. 


s,  iirplHii 


TWESTY-THIRD  REGIMKNT  OF  IXFAXTRY. 


I.  I87S  ,  Fort  \V1ilp]ile>.  Ariunia  Territory. 

Do. 

]ti>DlciaBarTark>.  Callfurnia. 

CampDsleCrwk,  ArtionBTfnilon-. 

Camp  MfDowi-ll,  ArlioDB  Torriiarj-. 

'  Cainp  cntlcndrii,  Arlcona  Territory, 

I  Carap  Jewell,  Arizona  Terrif^ny. 

0,  IP79  I  Camp  Dowio.  Ariivoa  Territory. 

1,  ltl7!  I  Camp  Hualpal,  Ariaona  Territory. 
CampOnnl,  AtitsnaTtnitory. 

0,  I9i3     Camp  yerdo,  Arliona  Trrritory, 
i,  IWa     Camp  'Whipple.  Ariuioa  Toiriliiry. 
1  ReeniitlaSVorlColnrabiui,  July  Mil" 


Y-FOUKTH  EEGIMKXT  OF  rNFA>TKy, 


.' Aag.  31,  IBn  I  Fort  BrovD,  Ti>ia*. 

do j  Bingffrjd  Barrackn,  Teitn«. 

.'"..do  ! !  Fort  Brown,  Te™. 

do '  Fort  Mclntoah,  Tela*. 

JnoB  30,  IBM  I  Fort  BnHrn,  Teiaa. 

Aug,   31,  IBn  I  Fort  Duscao,  TeitM. 

do I  Fort  Brown,  Teuw. 

do Do. 

dn Do. 

do Fort  Diincan.  Toliu, 

SSreernlMleft  NewportBarrark».Jaiiui 

'  Kecrults  left  Fort  fDlnmlmm-lulyO,  IS 
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GENERAL  OF   THE   AHMT. 

SMrmfnl  tkinriiig  Ike  organiiation  of  the  Eegulnr  Army,  4t. — ContiDoed. 

TWEtrrr-FIFTH  BEnniEKT  OF  INFANTKY. 


IK.   31,  1ST9  '  Fort  DarlB.  Teiaa. 

..do '  Su  AdIodIo,  Tsiaa. 

..ilo I  FortBllw,  TpIa^ 

..do Fort  (.itbuou.  InilUii  Turrilory. 

..do Fort  Davit,  Teiw. 


5oL;;;;ido 

m' do 


.'  Fore  »Ih.  Tex 


rpwport  IUrTuV^  April  93.    ISTJ; 


ESUIXEER  BATTALION. 

.    Aag.   31.  l»ia     Willcli.  Poiut,  Kow  Vork  Hutbor. 


jrt  Coliinilmii,  New  York  Hsrbor— general  m 
It  Liniin  depot,  MlMoiiri— tuounted  Kerricp  .... 


BwpilAl'iivwar^a 


N'TK.— Tbr  atauilard 
Utfwfr  DaWallon  .... 
Uliatej  " 


cntflh— rnJiiiled  n«ii— oT  tlio  foUowiDK-m 


led  orgmilEAtloiia  U  u  fbllort: 


--,  Bec^Dt 

i-n  of  ArllUrrj 

Ill  BuiftT  of  ArUUrrj  . . 
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RPEimont. 

'  of 

•sr 

i  S;™ir 

rirttCTdry 

Second  CkviUtr 

1 
1 

red' 
r«l 

;S!i  fssKSfc::::.: 

1,009      Twenty-BMond  Infantry 

FoanhCrify 

Flftbi;*iftlrv 

Sil(bC»»»lry 

1           5M 

nntAmltery 

SS"aUS£?.:::::::..::::.: 

M.I       'veuiT.fonnh  lufanf rv 

eai     Twenty-fifthln&ntry.. 

s: 

C^  :       l».vi>.  and  r«niita  not  av«iUble  for 

5Sia  ,  oi^'l'S^r^i'c.  men  on  doty  In  thp  bn- 
&X  ■      reaoi  of  tbp  War  Drmrlinrnl.  Army, 

*«  ■       tera.4;c. 

I.UKl 

SSfSSiS^::;:::::::::::: 

Sw/mil  Inlkntry  .„. 

yoiirthlnrMitry"""!;!" !!!!!! 

1 

Siith  Infantry .... .  —  -. . 

KxvsDth  laraiilry 

Kl)th lb  luranlry .. 

uSth  Inftuilry 

Tooth  tubntry 

■M 

M6      AvaiUUor«^nillaat<l^. 
an      KcrniiU  »-»t  t..hBiterir«  of  < 

ii'-" 

fJ3 

'iS 

m              Assr-'KBti' 

Siit«nth  InfiHUry 

-150r«ruiM«r.l 
;KST«cniitaor<l<- 

jaO^'uit^nnl' 

,  Oi'liiberl6.lB7i 
Or|nb«  IB,  im-i. 

a  Llgbt  Balli^rv  K,  Dclnlipr  i.  IKTS. 
to  LiBhl  liatti-ri-  a,  (ItwU-r  9.  I^li 
(ItlobirB,  1S7S. 

.  II.  WHIPPLE, 

il  AiijiUint-Onitral. 

REPORT  OF  LIEUTENANT  GENERAL  SHERIDAN. 

HEADyUAETERS  MILITARY  DIVISION  OF  THE  MISSOURI, 

Chicago,  Illinois,  October  12, 187:i. 

General:  I  biive  the  houor  to  submit,  for  tlio  informafiou  of  the 
Geuernl  of  the  Army,  my  anminl  report,  accoiniianied  by  tlie  reports  of 
the  Department  commanders. 

Tbe  Military  Division  of  the  Missoui-i  is  composed  of  the  Depitrtmeuts 
of  Dakota,  tbe  Platte,  the  Missouri,  and  Texas,  commanded  respectively 
by  Major-General  Winfleld  8.  Hancock,  Bricadier-Gcueral  Edward  O. 
C.  Ord,  Brigadier- General  John  Pope,  and  Brigadier-General  Cbiisto 
pher  C.  Augnr.  It  embraces  a  large  extent  of  territory,  having  a  great 
diversity  of  interests,  and  contains  nearly  all  the  restless  and  hostile 
bands  of  Indians.  For  tbe  protection  of  these  interests,  and  to  bold  the 
restless  and  hostile  Indians  in  check,  seventy-two  military  posts  and  a 
number  of  summer  eucfimpments  are  occupied  at  necessary  points  from 
the  line  of  British  Columbia  to  the  Gulf  of  Mexico,  and  fntiu  tbe  Mis- 
souri River  to  the  eastern  line  of  California  and  Arizona.  These  posts 
are  garrisoned  by  seven  regiments  of  ca\alry,  with  an  aggregate  strength 
for  duty  of  4,474  men,  and  fifteen  regiments  of  infantry,  with  an  aggre- 
gate strength  for  daty  of  0,771  men.  Tbe  demands  made  iiiion  this 
small  force  for  the  protection  of  settlements  and  railroads;  escorts  for 
authorized  exploring  expeditions;  the  protection  of  the  long  line  of  the 
Rio  Grande,  and  of  Indian  agents  on  reservations,  &c.,  &k.,  have  given 
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it  active  work  daring  the  past  year,  for  a  detailed  account  of  whicU  I 
rcspectfally  refer  yoa  to  the  nccompanyiDg  reports  of  the  departmeat 
coiDinaDdeis. 

Tbehoc  of  frontier  Bettleraciits  has  steadily  advauced  during  the  year, 
e^pfcially  in  Kausas,  Nebraska,  Minnesota,  and  Dakot<i,  gradually 
abeiH'biDg  the  country  which  only  a  ye»r  or  two  since  was  in  the  pos- 
tiesnoDof  the  Indians. 

Tbe  Northern  Pacific  Railroad  will,  on  the  1st  day  of  January  next, 
lUTe  reached  the  Missouri  River,  and  actual  eurveya  and  location  are 
now  being  made  as  far  west  as  the  month  of  Powder  River,  a  distance 
of  nearly  two  hundred  miles  west  of  the  Missouri  River.  This  survey- 
ing party  is  protected  by  a  strong  force  from  (.lencral  Hancock's  depart- 
aeai.  under  command  of  Colonel  D.  9.  Stanley.  A  preliminary  survey- 
iog  party,  escorted  by  Major  E.  M.  Baker,  started  down  the  Yellow- 
stone Valley  from  Fort  Ellis,  to  connect  with  this  surveying  party  at 
the  month  of  Powder  River,  bnt  was  uusnccessful  in  accomplishing  its 
design  on  account  of  the  demonstrations  of  hostile  Indiana.  It.,  how- 
ever, retnrued,  luaking  a  preliminary  survey  up  the  valley  of  the  Mus- 
rleshell,  so  that  the  expedition  need  not  be  considered  an  entire  failure. 

These  surveying  parties  have  required  large  escorts,  and  should  the 
railroad  go  on  next  year,  an  additional  force,  and  especially  of  mounted 
troops,  will  be  required  for  its  protection,  as  well  as  the  establishment 
of  one  or  two  large  permanent  posts.  Two  new  posts  have  been  estab- 
lijihed  on  the  line  of  this  road,  one  at  the  crossing  of-  James  River,  in 
Dakota,  the  other  at  the  crossing  of  the  Missouri  River,  near  the  mouth 
of  Hart  River. 

No  additional  protection  has  been  required  this  year  for  the  Union 
Pacific  Jiailroad,  and  tbe  same  is  also  true  of  the  Kansas  Pacific  Kail- 
way. 

The  Atchison,  Topeka  and  Santa  Fe  Railroad  has  been  pushed  for- 
ward with  commendable  energy,  passing  by  Foit  Lamed  and  up  the 
Arkansas  River,  to  Fort  Dodge,  to  which  place  I  believe  it  is  uow  in 
successful  operation. 

The  Atlantic  and  Pacific  road,  which  is  to  run  up  the  valley  of  the 
main  Cauadian  River,  has  not  yet  passed  beyond  the  frontier  line  of 
-settlements,  but  preliminary  surveys  farther  west  have  already  been 
made. 

Orders  weie  given  for  the  concentration  of  escorts  for  the  surveying 
]>arties  of  the  Southern  Pacific  road  at  El  Paso;  one  party  to  work  east 
ti«m  that  litiint,  and  the  other  to  work  west  toward  Arizona. 

The  demands  for  the  protection  of  all  these  great  enterprises,  and  the 
ilevelopment  they  will  give  our  agricultural  and  new  mineral  interests, 
iodioate  work  for  some  time  to  come  for  that  portion  of  the  Army  located 
along  the  line  of  this  frontier. 

There  have  been  no  general  hostilities  by  the  Indians  this  year,  but 
the  number  of  murders  and  depredations  committed  by  small  vrar  par- 
tifs  is  greater  than  during  the  year  preceding. 

I  folly  indorse  the  efforts  now  being  made  to  civilize  and  Christianize 
ihe  wild  Indians,  and  think  that  the  reservation  system  and  the  policy 
«f  the  Government  toward  the  wild  tribes  is  the  most  liberal  and 
linmane  that  has  ever  been  adopted  by  any  governments  toward  savage 
|H))>)e;  and  so  far  as  the  mibtary  is  concerned,  every  effort  will  be 
ntide  to  carry  out  its  iutentions.  The  principal  error  that  I  discover  in 
i»  ^accessful  management  is  that,  while  efforts  are  being  made  to  teach 
the  Indian  what  is  right,  and  to  induce  him  to  do  right,  sufficient  im- 
iiortancc  has  not  been  given  to  tenchinff  him  what  is  wrong.  ,  .  . 

.    C.oogic 
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I  very  much  fear  that  the  course  pursned  towanl  the  wild  Indian  does 
not  cause  him  to  fully  realize  fh>m  his  own  standpoint  that  he  is  doing 
wrong  when  he  cominits  murders  and  other  depredations,  and  if  some 
wise  flystent  of  punishment  could  he  arranged  and  carried  out  which 
would  have  the  effect  of  controlling  him  in  this  respect,  it  would  much 
sooner  terntinate  the  Indian  troubles  on  onr  frontier. 

Looking  at  the  present  progress  of  settlement  and  the  speed  at  which 
the  great  lines  of  milways  are  being  constructed,  the  time  cannot  be 
far  distant  when  we  will  be  required  to  make  every  iiortiou  of  onr  terri- 
tory safe  for  onr  citizens  to  travel  over. 

The  troops  generally  are  comfortably  quartered,  and  there  has  been 
less  desertion  since  the  passage  of  the  pay-bill  approved  May  lit,  lS7l', 

Much  embarrassment  and  pix)bably  waste  of  money  has  occurred  by 
the  provisions  of  the  clause  in  the  appropriation  bill  approved  May  16, 
1872,  which  requires  that  no  permanent  posts  *'  whose  cost  shall  exceed 
t2O,UO0,"  can  be  established  without  the  concurrence  of  Congress. 
This  necessitates  a  waste  of  money  Tor  temporary  shelters,  which  could 
otherwise  be  used  in  the  construction  of  permanent  posts.  It  has  bnen 
necessary  to  establish  such  posts  on  the  Tnlarosa  reservation  in  Nev 
Mexico,  and  at  Beaver  City,  Utah  Territory,  and  the  construction  of 
these  posts  as  well  as  those  on  thelJue  of  the  Northern  Paciac  Railroad, 
has  been  greatly  embarrassed  by  the  clause  in  the  act  referred  to. 

I  also  desire  to  call  the  attention  of  the  honorable  Secretary  of  War 
to  the  embarrassment  that  arises  from  the  law  of  Congress  which 
prevents  the  transfer  of  the  fuuds  of  one  appropriation  to  those  of 
another.  It  complicates  matters  and  at  times  obliges  us  to  go  before 
Congress  with  deficiency  bills,  while  there  are  unexpended  balances  in 
the  hands  of  the  War  Department  tliat  otherwise  could  be  applied  to 
cover  unforeseen  expenditures  in  other  quarters ;  besides  operating  so 
as  to  create  extra  and  separate  sets  of  papers  for  the  disbursement  of 
these  special  funds.  • 

The  provisions  now  being  made  by  Brigadier-General  C.  C.  Augur 
for  the  better  protection  of  the  line  of  the  Rio  Grande  from  the  thieving 
bands  from  Mexico,  will,  it  is  believed,  greatly  ino<iify  this  evil ;  but  the 
great  length  of  this  line  and  the  small  force  available  for  its  protection, 
lead  ine  to  believe  that  the  depredations  can  only  be  stopped  by  some 
international  ngreement. 

I  respectfully  call  the  attention  of  the  General  of  the  Array  to  the 
great  necessity  existing  of  giving  to  the  Army  a  new  system  of  i-egula- 
tions. 

The  events  of  the  late  war  in  onr  country  required  so  many  new 
orders,  and  so  compliciite<l  the  old  regulations,  a«  to  make  them  almost 
nnintelligible. 

The  numerous  Irregularities  of  the  service  cannot  well  be  correcte<l 
for  want  of  some  standard  to  go  by.  I  therefore  respectfully  ask,  in 
the  name  of  the  officers  and  soldiers  of  nty  military  divlsiou,  for  a  new 
system  of  regulations. 

The  strictest  personal  attention  has  been  given  to  my  commnnd 
daring  the  last  year,  and  I  take  pleasure  in  announcing  the  cheerfulness 
with  which  every  department  commander  has  labored  for  economy 
and  the  good  of  the  public  service. 

Verj'  respectfully,  vour  obedient  servant, 

P.  H.  SHERIDAK, 
Lieutenant- General  Commanding. 

Brigadier-General  E,  D.  Townsend, 

Adjutant-General  of  the  Army,  Washington,  D.  C. 
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REPOKT  OF  MAJOK-GESEEAL  HANCOCK. 

HEADgUAETEKS  DEPARTMENT  OF  DAKOTA, 

Saint  J'aul,  MinnesoUi,  October  .'(,  ISTii. 

SiK:  1  liave  tlio  liouor  to  siibmit  my  anminl  report  of  niiliUry  opera- 
ijiin«in  thia  department  since  October  23, 1871. 

Thedejiartmant  is,  as  at  that  date,  subdivided  into  districts  as  follows: 
District  of  Minnesota,  district  of  Montana,  and  Middle  Disti-ict,  and  the 
inilviieDilent  post  of  Fort  Bnford,  commanded  respectively  by  Colonels 
riiWTi^e  Sykes,  Twentieth  Infantry,  John  Gibbon,  Seventh  Infantry,  D. 
S.  ^jtauley,  Twenty -second  Infanti-y,  and  W.  B.  Hazen,  Sixth  Infantry. 

Tbe  posbt  in  the  district  of  Minnesota  are  pirrisoned  by  companies  of 
Ibc Twentieth  Infantry,  distributed  as  follows: 

Fort  Suelling,  regimental  headquarters  and  one  compnuy. 

Fort  Ripley,  one  company. 

Fort  Abercrombie,  one  company.' 

Fort  Wadsworth,  one  company.  (Another  company  of  this  garrison  is 
now  OB  Wmporary  duty  at  Fort  Cross;  will  be  returnetl  to  Fort  Wads- 
worth  by  November  1.) 

FortTotten,  two  companies.  (To  be  increased  during  the  winter  by 
acoiDpany  of  the  Seventeenth  Infantry,  which  will  proceed  there  on  the 
retaraof  the  Yellowstoue  expedition.) 

Fort  Pembina,  two  companies. 

Fort  Cross,  one  company,  (aud  until  winter  liy  an  additional  company 
iletached  from  Fort  Wadsworth.) 

Id  the  district  of  Montana  the  troops,  consisting  of  four  compauies, 
SeeoDd  Cavalry  and  the  Seventh  Infantry,  are  stationed  as  follows : 

Fort  Shaw,  regimental  headquarters  aud  seven  companies  of  infantry. 

Port  Ellis,  four  companies  of  cavalry  and  one  company  of  infantry. 

Fort  Benton,  one  company  of  infantry. 

Camp  Baker,  one  company  of  infantr>'. 

The  Seventeenth  and  Twenty-second  and  four  companies  of  the  Sixth 
H«|riments  of  Infantry  garrison  the  posts  iu  the  Middle  District,  and  are 
distributed  as  follows: 

Fort  Sully,  regimeutul  headquarters  and  four  compauies  of  Twenty- 
*«ond  Infantrj-. 

Fort  Bice,  regimental  headquarters  and  five  companies  of  Seventeenth 
Infantrj-. 

E<lwinton,  one  company  of  Seventeenth  Infantry. 

Fort  Randall,  five  compauies  of  Twenty-second  Infantry. 

Fort  Stevenson,  two  compauies  of  Sixtli  Infantrj'. 

Fort  McKeen,  two  companies  of  Sixth  Infantry. 

Lower  Brnl£  agency,  one  company  of  Twenty-second  Infantry. 

Cheyenne  agency,  two  companies  of  Seventeenth  Infantry. 

Uraad  River  agency,  two  companies  of  the  Seventeenth  Infantry. 

Sii  companiesof  the  Eighth  Infantry,  under  command  of  Lieutenant- 
Colonel  H.  D.  Wallen.  Eighth  Infantry  are  temporarily  on  duty  in  the 
depart:inent,  with  the  expedition,  commanded  by  Colonel  D.  S.  Stanley, 
T«enty-8econd  Infantry,  escorting  the  Northern  Pacific  Railroad  sur- 
^'jing  party  to  the  Tellowstooe  River,  Montana  Territory.  They  are 
'u  be  relieved  from  duty  in  this  department  on  return  of  the  ex]>editioD, 
about  October  31,  aud  sent  to  the  Department  of  tho  Platte. 
Tbe  independent  post  of  Fort  Buford  is  garrisoned  by  six  companies 

u(  the  Sixth  Infantry,  headquarters  of  the  regiment  being  at  the  same 

l»st. 

,  ,y  Go  Ogle 
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The  approximate  streDgtIi  of  these  differeDt  commands,  ns  skovn  by 
the  last  received  official  returns,  is  as  follows : 

£>ulricf  of  Miitnetola. 
PoMa.  OOasn.    Men, 

Fort  Soelltiig 6  72 

FortBipley 3  &0 

Fort  Auercronibie !j  r>2 

Fort  WaiUworth 6  51 

FortTotteu 7  31 

Fort  Pembiua 7  Ki 

FortCroas 5  MP 

Totul 3»         &05 

Dittriet  of  Momtana. 

FoatK.                                          .                                                                             omoora.  Urn. 

FortEbaw 85  369 

FortFUlH 17  »4 

Fort  BeDtou '. 3  fW 

Campbaber 3  59 

Total 48         7« 

Middle  DulrUsl. 
pMti.  OBnen.    Um. 

Fort  Sully 17  251 

Fort  Rice 20  2H 

In  camp  near  Edniaton,  Dakota  Territory 3  51 

FortKanOall 17  SiW 

Fort  8t«venMU li  US 

FortMcKeen 7  104 

Lover  Bruld  a^^oDc; H  53 

CbeyeDue  ajccncy 5  HK 

Grand  Kivec  agcDcy 5  119 

Total 83      V.-m 

Tr«op»  leimoraritg  on  (tut  tr  in  1A«  dnmrlmmt. 

Offlcpn.     JiFi. 
CompaoieeA,  B,  C,  F,  H,  and  K,  Eighth  Infantry 20         31B 

IndatFndta  I  poll. 
Foat.  Offlem.    Mri>. 

FortBnford 21  fW 

In  additioa  to  tbe  above  statement  of  the  strength  of  the  command, 
there  are  now  en  route,  but  not  as  yet  ofiictally  returned,  as  assigned  to 
companies,  recruits  as  lollows:  40  for  four  companies.  Second  Cav- 
alry, at  Fort  Ellis,  Montana  Territory  ;  114  for  Seventh  Inlantry ;  liW 
for  Seventeenth  Infantry;  100  for  Twentieth  Infantry,  and  100  for 
Twenty  second  Infantry. 

The  grand  total  of  troops  heretofore  mentionetl  as  serving  in,  orr» 
route  to  the  Department  of  Dakota,  is  as  follows  : 

Ptwto.                                                                                                                       OfflwrB.  Mm 

District  of  Minnesota if  51)5 

District  of  Montana 4H  na 

Middle  District K!  l,Hi 

FortBnford 21  -107 

Tempcimrily  attached 20  319 

KocraitB  en  roHlf 5W 

Grand  total Ml     3,119 

<3y  Google 
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Tlie  follovinp  cliangea  in  stations  and  iDOvemeuts  of  troops  have 
been  made  id  tfais  department  since  last  report,  viz : 

HeadfiDRiters  and  six  companies  of  tlie  Sixth  Infantry  to  FortBuford, 
Dakota  Territory'',  relieving  three  companies  Seventh  Iiifuntry ;  the  lat- 
ter proceeding  to  Fort  Shaw,  Montana  Territory,  and  forming  a  part  of 
that  jiatTison. 

Two  companies  Sixth  Infantry  to  Fort  Stevenson,  Dakota  Territory, 
relieving  two  comi>aiiie8  Seventeenth  Infantry,  the  latter  proceeding  to 
Fort  Eice,  Dakota  Territory. 

Tvocompaities  Sixth  Infantry  to  a  new  post,  "Fort  McKeeu,"  at  the 
Sonbmi  Pacific  Kailroad  crossing  of  the  Missouri, 

In  Dakota,  east  of  the  Missonri,  one  company  has  been  detailed  from 
FortKice,  and  stationed  for  the  winter  at  Edwinton,  Dakota  Territory, 
near  the  Northern  Pacific  Itailroa<l  crossing  of  the  Missouri  River,  for  the 
protectiou  of  the  stores  of  the  company  and  the  employes  at  their  de- 
pot at  that  point.  One  company  of  the  Tn-entieth  Infantry  has  been 
stationed  at  the  Kortheni  Pacific  Uailroad  ciossing  of  the  James  liiver, 
ami  a  new  post  established  there,  designated  Fort  Cross.  One  com- 
puTof  the  Seventeenth  Infantry  has  been  ordered  from  Fort  Rice  to 
FortTotten,  for  quarters  dnring  the  winter.  With  this  exception  the 
KtreDgth  of  the  posts  in  companies  will  remain  the  samo  during  this 
■inter  in  Minnesota  and  Dakota  as  at  the  date  of  last  report. 

Several  of  the  companies  of  the  Twentieth  Infantry  have  been  in 
amp  dnring  the  summer,  protecting  workmen  of  the  Northern  Pacific 
Kailmad  east  of  the  Missouri  River. 

In  Montana  the  strength  of  the  posts  remains  asat  dateof  last  report, 
save  that  the  garrison  of  Fort  Shaw,  Montana  Territory,  has  been  in- 
creased by  three  companies,  as  before  stated,  from  Fort  Buford. 

Dnring  the  past  sommer  a  detachment  has  been  stationed  at  Flat- 
HeatI  Pass,  Montana  Territory,  as  au  additional  ])rotection  to  the  Gal- 
labn  Valley.     It  will  be  recalled  as  winter  approaches. 

From  Fort  Randall  detachments  have  been  stationed  at  Ponca  Indian 
agency,  for  the  pr()tection  of  that  tribe  against  hostile  Indians,  and  a 
ilftaebuent  has  been  stationed  on  (he  Niobrara,  as  a  defense  of  the 
settlers  against  marauding  ludianti. 

From  Fort  Ripply,  MinneM>tii,  frequent  detachments  have  been  mode 
at  the  retiuest  of  the  agent  of  the  Ohippewas,  to  attend  the  payments  of 
aoQoittes,  to  preserve  order,  and  as  a  protection  for  the  eniployf^s  of  the 
Indinn  department  and  other  persons  at  times  of  alarm. 

A  company  of  the  Twentieth  Infantry  is  detached  from  Fort  Pembina 
to  escort  the  boundary  commission,  and  is  still  on  that  service. 

The  Indians  of  the  plains,  through  some  of  their  chiefs,  notified  us 
(Ally  in  the  spring  that  they  intended  to  resist  the  building  of 
the  Northern  Pacific  Railroad  west  of  the  Missonri  River,  and, 
Dutvithstanding  that  threats  of  Indians  are  not  always  followed  by 
acts,  in  this  ca-se  it  was  proved  they  were  not  entirely  idle,  as  attacks, 
more  or  less  formidable,  were  subsequently  made  by  them  uiwu  the  com- 
naad:)  sent  as  escorts  to  the  railroad  surveying  parties  operating  during 
'ammer  and  fall  on  the  Missouri  and  along  the  Yellowstone  Rivers. 

Ou  the  29th  June  1  received  instructions  from  the  Lieutenant  General 
lo prepare  two  commands  as  escorts  for  two  principal  surveying  parties 
rflhc  Sortheru  Pacific  Itiillroad  Company,  one  to  proceed  from  Fort 
Bice,  on  the  Miiwouri  Kiver,  to  the  mouth  of  Powder  River,  a  distance  of 
»b(iut  two  hundred  and  forty  miles,  and  return  ;  the  other  from  Fort 
&\i\  Montana,  to  the  mouth  of  Powder  River,  n  distance  of  about  thiee 
Imntlred  and  ten  miles,  and  return  by  the  Muscleshell. 
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Tbe  firflt-iiamed  body  of  troops  vn»  ]>laced  uader  tiie  coiniiianil  of 
Colonel  D.  S.  Stanley,  Twcaty -second  Infantry,  commanding  the  middle 
district  of  this  department,  and  consisted  of  about  600  infantry  and  a 
battery  of  two  Gatliiig  guns  and  one  brass  12-poiinder. 

The  second  detachment,  under  command  of  Major  E.  M.  Baker,  Second 
Cavalry,  consisting  of  about  400  men,  of  which  1S3  were  cavalry,  tbe  re- 
mainder infantry.  These  expeditions  were  deemed  strong  enough,  in 
all  probability,  for  the  purposes  for  which  they  were  intended.  They 
would  have  been  made  stronger,  however,  had  more  troops  been  avail- 
able. 

Colonel  Stanley's  command  started  on  the  1st  of  August  from  Fort 
Rice,  and  reached  Powder  River  on  the  18tli,  and  is  now  on  its  return, 
escorting  the  engineers  while  making  a  detailed  survey  to  the  iwint  of 
departure.  The  Indians  skirmished  with  this  command  on  several  occa- 
sions, but  up  to  the  lateEt  dates  no  serious  encounter  had  occurred  with 
them.  It  is  quite  probable,  however,  that  the  command  will  be  attacked 
in  force  before  its  return,  which  is  expected  about  the  31st  instant.  It 
is  believed  that  this  force  will  be  snccessfnl  in  accomplishing  the  object 
for  which  it  was  organized.  Our  latest  information  from  it  was  dat^l 
the  25th  of  August. 

Major  Baker's  command  started  from  Fort  Ellis  on  the  2Tth  of  July. 
On  the  14th  of  August,  at  Prjor's  Fork,  one  hundred  and  forty-eight 
miles  from  Fort  Ellis,  it  was  attacked  by  a  large  body  of  Indians,  who, 
after  a  contest  of  considerable  duration,  were  repulsed.  The  command 
resumed  its  march  subsequently,  but  after  proceeding  to  a  point  styled 
"Pompey's  Pillar,"  about  twenty-four  miles  beyond  Pryor's  Fork,  dis- 
continued tbe  march  down  the  Yellowstone,  owing,  as  I  am  informed, 
to  the  belief  on  the  part  of  tbe  railroad  engineers  that  the  force  was 
not  strong  enough  to  give  adequate  protection  to  the  party.  It  then 
proceeded  to  the  Muscleshell,  to  perform  tbe  duty  assigned  it  on  that 
route,  and  was  last  heard  from  sixty  miles  below  the  forks  of  that 
stream. 

It  must  be  admitted  that,  in  not  proceeding  to  the  mouth  of  Powder 
River,  part  of  the  objects  of  this  expedition  will  not  be  accomplished 
this  year.  AVhether  the  for(-«  was  inadequate,  the  action  of  tbe  com- 
mander judicious,  or  whether  the  responsibility  for  not  proceeding 
farther  rents  with  the  railroad  engineers,  cannot  be  determined  until  we 
have  further  ad\'ices.  The  commander  of  the  District  of  Montana  has 
been  directed  to  make  an  investigation  into  the  conduct  of  the  command, 
and  when  liis  report  shall  have  been  received  it  will  be  transmitted. 

It  is  now  quite  evident  (no  matter  what  may  transpire  this  fall 
affecting  tbe  movements  of  these  expeditions)  that  to  succeed  in  the 
coustnictiou  of  the  railroad  between  the  Missouri  and  Yellowstone 
Rivers,  and  along  the  latter  to  the  Gallatin  Valley,  Montana,  it  will 
require  much  larger  bodies  of  troops  than  we  now  have  disposable  in 
this  deVartment.    An  accession  of  cavalry  is  especially  require*]. 

In  this  connection  it  may  be  stated  also  tbat  it  will  be  necessary  to 
establish  military'  posts  along  that  route,  which,  for  a  time  at  least,  will 
have  to  be  occupied  by  large  garrisons— not  less  than  n  regiment  at 
each  post. 

I  recommend  that  a  military  post  be  established  during  tbe  ensuing 
year  at  or  near  tbe  point  where  tbe  railroad  from  tbe  east  will  strike  the 
Yellowstone,  {probably  near  the  mouth  of  Powder  River,)  and  when  tbe 
railroad  shall  have  been  constructed  beyond  that  point,  (probably  the 
ensuing  year,)  another  t>ost  at  or  near  the  mouth  of  tbe  Big  Horn  is 
suggested. 
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I  do  not  3uppo.se  tbat  tbe  railroad  will  be  built  beyond  tlie  first-named 
iwint  next  yejir.  aud  I  therefore  do  not  recommend  the  establiishment  of 
tbe  latter  post  during  the  ensoinR  season.  The  expense  of  establishing 
8ucb  post  will  thus  be  mnch  decreased,  as  by  this  delay  we  will  be 
enaliled  to  u$e  the  railroad  as  a  means  of  transportation  for  supplies 
itiKteail  of  the  long  and  more  e.vi>euaivo  wagon-routes. 

That  the  Indians  intend  to  resist  the  building  of  the  railroad  I  have 
oodoubl,  and  it  may  be  necessary  before  its  completion  to  place  tbe 
relations  of  the  ooniadic  tribes  in  that  region  on  a  different  basis  from 
thi;  loejent. 

II  will  cei'tainly  be  esseutiiil  to  compel  the  Indians  concerned  to 
nerognize  tbe  authority  of  tbe  Government  in  the  territory  in  question 
before  the  railroad  could  -.be  constructed  and  successfully  operated, 
f^ag.  as  tbe  line  does,  through  the  ^rent  hunting-grounds  of  the 
Sioai  tribes,  it  is  practicable,  considering  their  numbers,  for  them  to 
TOlIfct  such  bodies  of  warriors,  at  comparatively  short  notice,  as  would 
effectnally  prevent  the  operation  of  the  road. 

Our  Indian  relations  should,  and  no  doubt  will,  be  more  clearly  de- 
fiofd  before  tbe  road  is  completed.  The  settlement  of  these  relations 
vjll  doubtless  entail  much  expense,  and  the  more,  »s  the  policies  of  tbe 
Goierament  regarding  Indiana  are  not  apparently  direct,  practical,  and 
to  the  purtM>se. 

At  present,  while  bodies  of  our  troops  are  moving  from  the  Missouri 
to  the  Yellowstone,  or  from  Montana  down  tbe  latter  river,  escorting 
railroad  surreyors,  it  is  notorious,  and  not  attempted  to  be  concealed 
by  the  Indians  themselves,  that  their  supplies  and  munitions  of  war  to 
enable  them  to  carry  on  campaigns  against  these  troops  are  provided 
tlirectly  by  the  authority  of  the  Government  at  the  different  Indian 
agencies  and  at  other  points  (trading-posts)  within  reach,  at  which  es- 
tablishments the  employes  have  to  be  protected  by  troops  from  insults  and 
Tiolence  of  the  same  Indians.  Even  now  supplies  are  being  distributed 
totbese  Indiana,  who  do  nut  attempt,  even  while  receiving  their  sub- 
fistence,  to  conceal  tbe  fact  tiat  when  they  leave  these  depots  of  sup- 
lily  it  will  be  for  the  purpose  of  joining  in  attacks  upon  our  troops 
"bo  are  engaged  elsewhere  in  the  surveys  mentioned,  and  who  other- 
wise oc«npy  a  friendly  attitude  toward  the  Indians;  and  it  is  known 
that  when  the  Indians  return  from  such  attacks  for  further  supplies 
they  do  not  besitate  to  boast  of  their  achievements  against  our  troops 
on  iheir  last  foray,  or  of  their  purpose  of  hostility  in  the  next. 

Id  my  opinion  the  time  has  arrived  when  it  is  but  merciful  and  just 
to  tbe  Indians  as  well  as  to  the  whites  to  interfere  with  tbe  nomadic 
babits  of  tbe  former,  at  least  when  accompanied  by  such  conditions  as 
above  described,  even  should  it  be  necessary  violently  to  place  them  on 
■^wrvatiouH  and  rigidly  to  keep  them  there. 

It  will,  of  course,  in  such  event  be  necessary  for  the  Government  to 
provide  for  their  subsistence  to  tbe  extent  that  might  be  deemed  ueces- 
'ary.  Bnt  no  matter  what  may  be  the  course  pursued  by  the  authorities 
in  tbe  fatnre,  it  is  manifestly  just  that  our  charity  to  the  Indian  shonid 
not  be  the  means  of  encouraging  war  against  the  troops  of  the  Gov- 
finmeDt,  and,  to  that  end,  I  would  recommend  that  when  subsistence 
rapHics  are  provided  to  the  Indians,  they  be  issued  to  families  or  to 
■eparale  individuals,  and  for  short  periods,  daily  if  necessary,  in  order 
to  prevent  magazines  of  provisions  being  collected  for  hostile  expedi- 
lionii  against  the  same  anthority  which  furnishes  tbe  supplies.  This 
'wnie  Blight  interfere  with  their  periodical  hunta  now  sanctioned  by  the 
lixtiau  UeiKirtment,  but  it  would  prevent  those  Indians  who  i 
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anuuities,  and  reiDaia  qaict  tilling  the  soil,  from  being  consitlered  as 
merely  old  men  nod  children  incapable  of  hostility  by  other  Indians, 
who,  while  drawing  their  Bupplies,  none  the  less  consider  themselves  at 
war  with  civilization  and  free  to  initiate  hostilities  against  the  Govern- 
ment 

Thei-e  are  several  ludiaQ  agencies  on  the  Missouri  River  iu  this  de- 
partment for  the  protection  of  which  there  are  military  stations,  viz, 
Brule,  Cheyenne,  and  Grand  River,  besides  trading-posts,  as  Fort  Peck, 
Fort  Belknap,  and  Fort  Browning,  also  under  tlie  sanction  of  the  In- 
dian Department,  but  at  which  no  troops  are  stationed,  and  established 
as  depote  of  supply  or  convenience  for  purchases  for  Indians.  ■  To  these 
points  the  wild  Indians  resort  for  the  purpose  of  drawing  their  periodi- 
cal supplies  of  subsistence,  arms,  and  ammunition,  and  around  them 
the  old,  the  women,  and  children,  and  others  who  may  teel  disposed  to 
plant,  congregate,  and  pursue  their  inclinations  so  far  as  facilities  may 
be  offered.  It  was  at  first  considered  that  no  troops  should  be  stationed 
at  these  agencies,  in  order,  as  far  as  iwssible,  to  separate  them  from  the 
demoralizing  influences  supposed  to  be  incident  to  their  conbict  with 
whites.  I  then  recommended  that  issues  to  Indians  should  be  made  at 
or  near  the  great  military  posts,  under  the  supervision  of  their  com- 
manders. That  view  was  not  favorably  considered,  however,  as  being 
inconsistent  with  the  policy  desired  to  be  pursued  by  those  haviug  con- 
trol of  Indian  relations.  It  was  not  long,  however,  before  the  violent 
action  of  the  Indians  made  it  necessary,  in  the  opinion  of  the  anthori- 
ties  controlling  Indian  affairs,  to  establish  troops  at  the-agencics  to  pro- 
tect the  employes  from  insult  and  outrage,  and  to  guard  the  public 
property  there,  and  thus  military  stations  finally  grew  up  at  these  points. 

They  are  too  weak,  liowever,  to  command  that  respect  which  policy 
should  dictate  in  dealing  with  Indians,  and  only  serve  their  purpose. 
(in  an  inferior  degree,)  which  would  result  from  causing  the  issues  to 
Indians  to  be  placed  under  the  supervision  of  the  greater  military  posts. 
Under  these  circumstances  there  would  seem  to  be  no  sufficient  reasons 
why  the  military  stations  at  these  agencies  should  not  be  abandoned  in 
the  ensuing  season,  and  the  points  of  issue  to  Indians  (especially  con- 
sidering their  present  attitude)  be  removed  to  the  vicinity  of  the  iro- 
portaot  military  posts.  Much  money  would  thus  be  saved,  and  the 
authority  of  the  Government  would  thereby  be  more  respected  by  the 
Indians,  and  at  the  same  time  such  control  could  be  exercised  ove'r  the 
issues  to  the  latter  as  would  be  dictated  by  their  good  or  bad  conduct. 

Trading-posts,  when  not  under  direct  supervision  of  the  Government 
authorities,  and  carried  on  under  well-known  iireaoribed  regntations. 
should  be  broken  up. 

If  arras  are  issued  or  sold  to  the  Indians,  they  should  not  be  our  arms 
of  precision,  but  oidy  those  of  an  inferior  quality,  yet  suitable  for  the 
hunt,  and  in  this  matter  we  could  wisely  follow  the  practice  of  our 
neighbors  in  the  British  possessions. 

The  want  of  an  additional  cavaly  force  in  this  department  has  been 
heretofore  mentioned  by  me,  and  iu  view  of  the  new  conditions  forced 
upon  us  by  the  action  of  the  Indians,  this  fact  continues  to  be  so  appar- 
ent that  I  need  add  nothing  further  on  the  subject,  as  my  superiors  in 
authority  are  well  informed  in  the  matter. 

I  would  also  recomniead  that  at  least  a  regiment  of  infantry  he 
ordered  to  this  department  in  the  ensuing  spring  for  each  of  the  new 
posts  which  it  is  proposed  to  establish  on  the  Yellowstone,  and  this 
although  we  should  continue  to  occupy  our  pi-esent  defensive  attitude 
toward  the  Indians. 
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It  may  l»e  here  stated  that  at  tbis  date  the  2IortIiern  Pacific  Bailroad 
U  tlDished  about  tbirty  miles  west  of  Fort  Cross,  on  tlie  James  River, 
and  one  hundred  and  twenty-five  miles  west  of  the  lied  Eiver  of  the 
North ;  there  remaius  seventy  miles  to  complete  the  road  to  the  Missouri, 
and  there  is  no  reason  to  doubt  its  completion  to  that  point  (opposite 
Fort  McKeen)  before  the  winter  has  closed  in.  We  now  havecommnni- 
cation  with  the  last-named  post  by  a  telegraph-line  constructed  along 
(be  Hue  of  the  railroad. 

The  Saint  Paul  and  Pacific  branch  of  the  Northern  Pacific  Hailroad, 
which  connects  with  the  main  line  of  the  latter  at  Brainerd,  (passing 
Fort  Kipley,]  will  be  completed  this  fall,  and  also  the  branch  of  the  same 
road  running  from  Saint  Paul  via  Siiint  Cloud  and  Sauk  Centre  to  Pem- 
bina, Dakota  Territory. 

Another  important  railroad  line  for  military  pnrposes  in  this  depart- 
ment has  just  been  completed,  (between  Saint  Paul  and  Sionz  City, 
Iowa,  on  the  Missouri  Biver,)  thus  giving  na  quite  a  direct  connection 
with  the  Union  Pacific  Bailrond  to  Omaha,  Nebraska. 

Tbe  Winona  and  Saint  Peter  Kaili'oad  Company  have  also  exteudetl 
their  line  westward  during  tbe  present  year  from  New  Ulm,. Minnesota, 
seventy-six  miles,  and  it  is  understood  that  it  will  reach  the  Big  Sioux 
Kiver  in  Dakota  before  winter;  aud  another  Itnportant  line  for  military 
purposes  is  now  under  construction  from  Sionx  City,  Iowa,  to  Yaukton, 
Dakota  Territory. 

The  health  of  the  troops  in  this  command  during  the  past  year  has 
been  uniformly  good,  aud,  according  to  the  report  of  tbe  medical  director 
of  the  department,  better  than  for  the  previous  year. 

Owing  to  the  excessive  cold  on  the  northern  plains  of  the  department, 
I  would  recommend  that  the  quantity  of  fuel  for  troops  be  increased 
over  the  present  allowance  during  the  winter  months.  The  present 
regulation  allowance  is  not  sufficient  during  the  winter  season,  and  owing 
to  the  small  supply  of  timber  on  tbe  reservations  at  most  of  the  postn, 
it  has  been  found  impracticable  for  the  troops  to  supply  the  deficiency 
by  their  own  labor. 

I  would  also  recommend  (owing  to  tbe  severity  of  the  climate)  that 
boffalo  overcoats  be  provided  for  the  troops  at  each  post — at  least  a 
nnmber  sufficient  for  guard  purposes.  M'e  have  now  a  few  on  hand  at 
some  ixists,  but  recent  requisitions  for  additional  ones  have  not  been 
filed. 

The  duties  of  tbe  different  staff  departments  at  these  headquarters 
have  been  promptly  performed,  and  all  practicable  economy  has  been 
practiced  in  the  administration  of  affairs  in  this  command.  Much  em- 
barrassmeut  has  been  caused  by  tlie  frequent  changes  of  chief  quarter- 
masters of  tbe  department,  four  different  olHcers  having  been  on  duty 
in  that  capacity  during  the  last  six  months,  which  has  led  to  some  con- 
fusion in  the  accurate  control  of  that  department. 

This  report  having  been  called  for  at  an  ejirlier  date  than  is  nsnal,  is 
forwarded  without  awaiting  arrival  of  reports  of  subordinate  command- 
era,  save  that  of  Colonel  George  Sykes,  Twentieth  Infantry,  commanding 
District  of  Minnesota ;  the  others  will  be  forwarded  as  soon  as  received. 

Herewith  I  inclose  the  annual  reports  of  the  chiefs  of  the  staff  depart- 
ments at  these  headquarters,  together  with  certain  other  papers  which 
give  some  information  concemiug  the  late  and  present  Indian  relations 
io  this  command. 

i  leave  my  headquarters  this  dny  on  a  tour  of  inspection  along  the 
lioe  of  tbe  Northern  Pacific  Kailroad,  visiting  the  new  posts  of  Cross 
aod  McKecn;  thence  via  Missouri  River  to  Sioux  City,  inspecting  on 


44  BEPOET  OF  THE  SECRETARY  OF  WAR. 

tbe  route  tlie  posts  of  ITort  Kice,  Griind  River,  and  Clieyenne  ngencies, 
Fort  ^ully,  Lower  Brul6  ageucy,  aud  Fort  Itandall,  Dakota  Territory. 
I  expect  to  be  abaeot  upon  tbis  service  about  eigUteeu  daj8. 
I  aiii,  sir,  very  reapectfally,  your  obedient  servant, 

'WJNFIELD  S.  HANCOCK, 
Major- (Senera!,  United  States  Army,  Commandiiuj. 
TiTc  Assistant  Adjutant-Genkral, 

Military  Division  of  the  Missouri,  Chicttgo,  HUnoin. 

P.  8. — Since  writing  tlie  foregoing,  I  have  received  a  copy  of  a  coui- 
UQUiiicatioii,  dnted  September  19,  1872,  showing  tliat  action  by  the  lu- 
terior  Department  iu  reference  to  the  sale  and  issue  of  arms  and  auimn- 
nitioii  to  Indiaua  at  the  different  tnidiiig- posts  referred  to  in  this  report, 
nud  I  deem  it  proper  to  tile  a  copy  of  the  same  lierewith,  to  show  the 
action  taken  on  the  subject  to  this  date. 

Very  respectfully,  your  obedient  servant, 

WISFIELl)  S.  HANCOCK, 
Major-QeneraJ,  United  titaiea  Army,  Commanding. 

Tbe  tbllowiDjr  papers  aecompAny  this  report : 

1.  Annual  report  of  acting  assistant  insiMJCtor-general  of  the  dcpnrt- 
meut. 

2.  Annual  report  of  the  judge-advocate  of  the  depai'tuteut. 

3.  Annual  re|K>rt  of  the  chief  tjuartercnaster  of  the  department. 

4.  Annual  report  of  the  chief  commissary  of  subsistence  of  the 
department. 

5.  Annual  report  of  tlie  medical  director  of  the  department. 

6.  Annual  report  of  tlie  chief  paymaster  of  the  department. 

7.  Annual  report  of  the  engineer  officer  of  tbe  department, 

8.  Annual  rejiort  of  Colonel  George  Sykes,  Twentieth  Infantry,  com- 
maadiug  District  of  Minnesota. 

9.  Letter  of  Colonel  Stanley,  (April  12, 1872,)  giving  substance  of  talk 
with  "  Spotted  Eagle,"  chief  of  tbe  SansArc  band  cf  Sioux. 

10.  Telegram  of  Colonel  Gibbon,  (June  25,  1872,)  giving  available 
strength  of  cavalry  and  infantry  tbr  escort  to  expedition  down  the 
Yellowstone. 

11  and  12.  Telegrams  of  commanding-general  Military  Division  of 
the  Missouri,  (June  29,  1872,)  directing  escorts  to  be  furnished  by  July 
20,  1872,  to  accompany  two  surveying  parties  of  the  Northeni  Pacific 
Bailroad  to  the  Yellowstone. 

13.  Department  special  onlers,  (No.  142  current  scries,)  directing  the 
supply  from  tbnt  command  of  the  two  escorts,  in  accordance  with  above 
telegrams,  (11  and  12.) 

14.  Telegi-am  of  Colonel  Gibbon,  (July  24,  1872,)  giving  strength  of 
cavalry  and  infantry  iu  expedition. 

15.  Telegram  from  department  headquarters  to  Colonel  Gibbon, 
(July  25, 1872,)  directing  cavalrymen  whose  terms  expire  iu  August 
and  September  should  accompany  the  expedition. 

16.  Telegram  of  Colonel  Gibbon,  (July  27, 1872,)  saying  infantry  com- 
mand started  that  day,  and  cavalry  leave  July  28, 1872. 

17.  Letter  from  Colonel  Gibbon,  (July  30,  1872,)  giving  reason  why 
ex|>edition  did  not  start  on  the  2dth  instant. 

18.  Telegram  of  Colonel  Stanley,  (July  31,  1872,)  stating  that  he 
marches  at  7  a.  m.  next  day,  aud  gives  strength  of  command. 
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19.  Telegram  ot  Colonel  Staulpy,  (Augast  7,  1872,)  forty  miles  from 
Port  Rice. 

20.  Teleernm  of  Major  Baker,  (Atignst  15,  1872,)  reporting  attack  by 
[odians  on  tlie  14tli. 

21.  Telegram  of  Colonel  Stanley,  (August  24, 1872,)  reporting  attack 
by  Indiaus  on  the  IGtli.  He  has  directed  commaudiiig  officers  of  posts 
in  Middle  District  to  take  possession  of  arms,  &c.,  iu  hands  of  traders. 

22.  Telegram  of  Colonel  Stanley,  (August  '25,  1872,)  sayiup  engineers 
will  be  engaged  one  month  west  of  Little  Missouri.  Asks  tbat  traders 
who  sell  rities  be  stirred  up. 

23.  Letter  of  Colonel  Crittenden,  commanding  District  of  Montana, 
(Aagust  29,  1872,]  forwarding  copy  of  letter  of  commanding  officer  • 
Fort  McKeen,  of  August  27, 1872,  reporting  attack  of  the  mail  party 
from  that  post,  by  Indlaua;  and  bis  letter  to  commandiug  officer  at 
Otter  Crossing,  directing  him  to  render  any  assistance  in  his  power  to 
commanding  officer  at  Fort  McKeen,  if  called  upon, 

24.  Letter  from  department  headquarters  to  Colonel  Gibbon,  (Septem- 
ber 2, 1872,)  acknowledging  receipt  of  bis  letter  of  Itfth  ultimo,  and 
directing  him  to  ntakc  full  iuve»:tigation  of  the  facts  mentioned  in  that 
communication. 

2o.  Letter  of  Captain  Boyd,  Seventeenth  Infantry,  (September  0,1872,) 
giving  au  account  of  the  attack  on  Major  Kak«r,  as  related  by  8ioux 
Indians  who  were  engaged  in  that  flgbt. 

26.  Telegram  of  Colonel  (iihbon,  (September  7,  1872,)  stating  Major 
Baker  reported  his  command  on  the  2d  instant,  on  the  Musclesliell, 
coming  back,  engineers  declining  to  proceed  farther  than  "  Pompey's 
Pillar,"  considering  escort  too  small. 

27.  Telegram  ot  Captain  Boyd,  Seveuteentli  Infantry,  (Septemljer  7, 
1872,)  says  the  Indians  who  were  engaged  in  the  fight  with  Baker 
have  scattered,  and  were  to  rc-nnit«  with  the  Cncapapas,  to  attack 
Colonel  Stanley.  Several  from  that  agencj'  have  gone  to  join  the 
hostiles. 

28.  Diviaion  iieadquarters  furnishes  copy  of  Secretary  of  Interior's 
letter  of  Septeml>er  10,  1872,  inclosing  copy  of  Commissioner  of  Indian 
Affairs' letter  of  September  17,1872,  recommending  certain  action  for 
the  sappression  of  the  sale  of  arms,  &c.,  to  hostile  Indians  in  Dakota 
and  Montana. 

29.  Field  return  of  expedition  under  Colouel  Stanley,  (July  2o,  1872.) 
■'W.  Field  return  of  expedition  under  Major  Baker,  (July  28, 1872.) 


KEPOKT  OF  BltKiAUIEHCKNEHAL  POl'E. 

HEAD<iL'ABTERS  DEPARTSIEXT  OP  THE  MlSSOUBT, 

Fort  Learentcorth,  Kanaat,  September '2fi,  1872. 
Colonel:  I  have  the  honor  to  submit,  for  tiie  information  of  the 
Lientenaut-Ueneral  commanding  the  division,  my  annual  report  of  affairs 
in  this  department. 

The  rejiort  is  necessarily,  and,  I  trust,  satisfactorily,  brief,  as  I  have 
Bo  Indian  hostilities,  depredations,  or  disturbances  of  any  moment  to 
recoiiDt,  and  nothing  except  the  relation  of  a  very  quiet  and  peaceful  ad- 
mim'stratiou  of  my  office. 
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INIIIAN   TBOUBLES. 

In  tlie  early  spriug  some  Kiowa  Indians,  seven  in  number,  run  oft'  the 
mulos  of  a  train  between  Camp  Supply  and  Fort  Dodge.  A  {wrtion  of 
the  animalfl  hare  been  recovered,  but  a  large  part  of  them  are  still  in 
possession  of  the  Indians,  with  whom,  as  they  are  reservation  Indians, 
and  under  the  entire  control  of  tlie  Indian  department,  the  military  an- 
thorities  are  denied  the  right  to  interfere,  and  can  neither  punish  such 
Indians  nor  use  force  to  recover  tlie  public  property  so  stolen. 

The  judictou»  and  ethcient  management  of  Iu(]ian  affairs  at  and  near 
Gamp  Supply  by  Lieutenant-Colonel  Davidson,  Tenth  Cavalry,  in  com- 
>  mand  of  that  i>ost,  has  lar^ly  tended  to  nverthostilities  and  keep  quiet 
among  the  Indians  in  that  region. 

Of  course  thousands  of  rumors,  amounting  at  times  to  positive  anil 
detailed  accounts  of  Indian  depredations  and  murders,  have,  for  rea- 
sons well  understood  here,  been  widely  circulated,  but  have  given  little 
or  no  uneasiness  in  this  department,  from  the  fact  that  all  post  com- 
manders have  long  since  been  instructed,  upon  the  first  inception  of 
such  rumors,  to  Rend  a  force  to  the  spot  promptly,  to  ascertain  and  re- 
Ijort  tlie  facts.  Nearly  all  such  re]>orts  have  been  thus  squelcbe<l  at 
once,  and  the  frontier  settlements  of  Kansas  have  enjoyed  an  unprece- 
dented season  of  quiet  and  prosperity.  A  large  cavalry  cam]),  occupied 
by  most  of  the  companies  of  the  Sixth  Cavalry,  under  Lieutenant-Colo- 
nel Neill  of  that  regiment,  was,  early  in  the  spring,  established  near 
Fort  Hays,  and  companies  from  that  command  have  kept  the  whole 
region  north  of  the  Arkansas  Kiver,  and  much  of  it  between  that  river 
and  the  southern  line  of  Kansas,  thoroughly  scouted  during  the  whole 
summer,  liohberies  of  stock  have  several  times  occurred  in  that  region, 
but  such  acts  being  rapidly  followed  up  by  the  cavalry,  have,  in  most 
cases,  been  proved  to  have  been  committed  by  gangs  of  white  thieves, 
who  have  been  caught  and  turned  over  to  the  civil  authorities,  or  by 
parties  of  Osage  Indians,  who  were  absent  from  their  reservation  hunt- 
ing, it  is  understood,  by  pcpinissiou  of  the  Indian  department.  It  seems 
inconsistent  with  any  true  policy,  as  it  is  undeniably  a  wrong  to  the 
frontier  settlers,  that  Indians  to  whom  reservations  have  been  assigned, 
and  from  which  in  some  cases  actual  white  settlers  in  large  numbers 
have  been  removed  by  military  force,  in  order  that  the  Indians  might 
occupy  the  lauds,  should  on  any  grounds  he  permitted  to  leave  such 
reservation  on  pretext  of  hunting,  and  permitted  to  roam  through  sec- 
tions of  the  country  where  they  have  no  right  to  go,  and  which  arc 
properly  and  legally  occupied  by  white  settlers,  liestrictions  as  to 
locality  should  be  I'eeiprocal  in  order  to  bear  even  the  semblance  of 
justice.  If  whites  am  forbidden  to  intrude  on  Indian  reservations,  it  is 
their  right'with  equal  propriety  to  demand  that  the  Indiaus  be  prohib- 
ited from  intruding  on  lands  which  they  either  actually  occupy,  or  which 
are  theirs  to  occupy  under  the  laws  of  the  United  States  whenever  they 
clioose. 

Most  of  the  robberies,  and  all  the  anxiety  and  uneasiness  in  this  de- 
partment, have  been  occasioned  by  the  presence  and  actsof  these  reser- 
vation Indiaus  where  they  have  no  right  to  be,  and  I  resjiectfully  but 
most  strongly  represent  that  the  practice  of  giving  permission  to  reser- 
vation Indians,  or  any  other  Indiaus,  to  go  into  regions  of  country  their 
title  to  which  has  been  bought,  and  which  are  either  actually  occupied 
by  white  settlers  or  subject  to  their  occupation  at  any  time,  is  an  un- 
wise, if  not  illegal,  discrimination  against  the  whites,  likely  to  create 
(as,  indeed,  it  Ims  created)   bitter  teeling,  and  which  has  occasioned 
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much  wroui;- doing  ou  botli  aidea.  It  is  far  better  policj'  and  wiser 
ecoDom.T,  if  game  l>e  absolutely  esaeiititil  to  Indian  diet,  to  hire  white 
huQtera  to  fnrnisb  it  from  lands  subject  to  whlt«  men's  occupancy,  than 
to  allow  Indians  to  intrude  upon  white  men's  lands,  while  white  men 
are  prohibited  from  setting  foot  ou  an  Indian  reservation.  I  trust  sin- 
cerely that  the  practice  of  giving  such  permits  to  Indians  to  hunt  will 
Itediscoiitinned  in  this  department  at  least. 

KEW  MEXICO. 

XJie  reservation  for  the  Apaches  of  Southern  New  Mexico,  in  the 
Tularosa  Valley,  has  been  located,  and  a  tiiilitary  post  established  there- 
Many,  if  not  most  of  these  Indians  have  been  placed  upon  it  without 
serious  difficulty,  owing  largely  to  the  good  management  and  wise  ac- 
tinu  of  Lieutenant-Colonel  IJevin,  Eighth  Cavalry,  who  was  placed  in 
immediate  charge  of  the  movement.  Such  of  the  Apaches  as  have 
remained  away  it  is  believed  will  soon  be  brought  in,  and  a  state  of 
'{uiet  secured  in  that  part  of  the  Territory  bitlierto  unknown. 

Id  the  northwesteni  part  of  the  Territory  there  was  some  dissatisfac- 
lion  among  the  Ute  Indians  which  threatened,  at  one  time,  to  occasion 
si-rious  trouble,  but  the  prom])t  and  judicious  action  of  Major  Price, 
Eig;bth  Cavalry,  couimandUig  Fort  Wiugate,  acting  under  the  instruc- 
lions  of  Colonel  G.  Granger,  commanding  the  district,  in  co-operation 
with  the  Indian  de])artiuent,  eH'ected  a  peaceable  settlement  of  the 
■juestioDs  inAolved.  In  this  place  it  is  proper  for  me  to  state  that  much 
tif  tbe  unusual  freedom  from  Indian  hostilities  in  New  Mexico  has  been 
due  to  Colonel  Granger,  tbe  district  commander,  whose  seusihle  and  dis- 
creet management  of  Indian  affairs  in  his  district  has  commanded  my 
hearty  appreciation  aud  approval. 

MILITAEY   EXPEDITIONS. 

The  only  military  movement  in  any  force,  it  has  seemed  judicious  to 
Duke  was  a  movement  of  some  companies  of  tlie  Eighth  Cavalry,  under 
>ummand  of  Colonel  J.  I.  Gregg,  of  that  regiment,  from  their  summer 
ramp  on  ths  Canadian,  near  old  Fort  Bascom,  along  the  eastern  line  of 
rhe  Staked  Plain  as  far  as  tbe  sonrces  of  tiie  Ked  Uiver  of  Louisiana. 
This  movement  had  in  view  very  largely  the  purpose  to  put  a  stop  to 
illicit  traffic  of  New  Mexican  traders  with  the  Kiowas  and  Comauches ; 
a  trade  embracing  exchange  of  powder  and  lead  on  one  side  for  cattle 
»nd  horses  stolen  in  Texas  by  the  Indians.  I  have  directed  that  all 
soeh  rascals  from  New  Mexico,  caught  in  this  traffic,  be  sent  to  Texas, 
Tith  the  stolen  stock,  and  tnrned  over  for  trial  to  the  civil  authorities  of 
Ibat  State. 

BAILKOADS. 

The  completion  of  the  narrow-gauge  road  from  Denver  to  Pueblo, 
I'ulnritdo,  Iiaa  changed  our  point  for  shipping  supplies  in  wagons  to 
^ew  Mexico  from  Kit  Carsou  to  Pneblo — a  great  gain  to  us  in  many 
iravs. 

The  Atchison,  Topeba  and  Santa  Fe  road  is  now  completed  and 
raniiing  its  trains  to  Port  Dodge,  Kansas,  which  enables  us  to  di8|>eu8e 
*ith  a  large  part  of  the  wagon  transportation,  which  lias  hitherto  been 
a  heavy  expense  in  this  department.  With  the  exception  of  Fort  Lyon 
umI  Camp  Snpply,  every  iwst  in  this  department,  east  of  New  Mexico, 
i«ima  railroad,  and  there  is  little  doubt  that,  bv  spring,  the  Atchison, 
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Topeka  mid  Santa  F£  road  will  be  completed  to  Fort  LyoD,    Ciimp 
Supply  ia  only  eighty  milea  aoutb  of  Fort  Dodge. 

MILITABY    POSTS. 

The  nnlit!ir.y  posts  of  Harker,  Reynolds,  and  McKae  have  been  abait- 
dooed  this  year,  and,  in  my  Judgment,  one  or  more  of  the  ponta  in  Kew 
Mexico  could  be  given  ap  judiciously  as  soon  as  shelter  cau  be  had  for 
trooi>8  at  points  where  military  force  is  more  needed  and  wonid  be 
better  placet!.  The  great  lines  of  railroad  indicate  pretty  clearly  what 
are  to  be  thoroughfares  across  the  country,  and  where  settlements 
induced  by  them,  and  in  want  of  temporary  protection,  m«y  be  foand. 
I  do  not,  liowever,  in  view  of  the  scant  appropriation  for  purposes  of 
building,  recommend  any  further  changes  this  year. 

I  renew  the  recommendations  of  my  annual  reports  for  the  past  two 
years  for  building  at  Fort  Leavenworth.  If  it  were  left  to  my  judgment, 
I  would  concentrate  here  all  the  tioops  in  thia  department  east  of  24ew 
Mexico  as  winter  (piarters,  and  depend  altogether  upon  summer  camps, 
thrown  out  from  here  in  the  early  spring,  for  all  needed  military  pro- 
tection of  the  Kansas  frontier.  As  I  have  said  many  times,  there  is  uo 
danger  from  Indiau.i  in  this  region  in  the  winter,  and  the  summer 
camps,  placed,  if  judicious,  neitr  where  the  present  posts  now  are, 
would  furnish,  and  furnish  better  and  with  more  efHcieucy,  the  military 
protection  now  imperfectly  supplied  by  the  small  posts. 

Forts  Ijarned,  Dodge,  and  Lyon  arc  substantial,  well-built  posts,  and 
will  last  a  long  time;  but  Hays  and  Wallace  are  tbe  frailest  temiwrary 
stnictures  imaginable.  They  were  never  (it  in  their  best  days  for  occu- 
pation during  the  severe  winters  of  the  plains,  and  are  now  nearly  worn 
out.    Another  year  will,  I  trust,  see  the  end  of  them. 

I  beg  leave  to  rcjieat  liere  the  opinion  e.vpressed  in  every  annual 
report  made  by  me  since  I  have  been  in  command  of  this  department, 
that  the  abandonment  of  the  numerous  small  posts,  and  the  concentra- 
tion of  the  troops  at  posts  which  shall  contuin  at  least  one  regiment,  is 
demanded  by  every  view  of  military  efficiency  in  the  protection  of  the 
frontier,  by  evei-y  consideration  of  wise  economy,  and  by  every  neces- 
sity of  discipline  and  well-being  of  the  troops.  From  these  large  posts 
summer  camps  could  be  thrown  ont  early  in  the  spring,  thoroughly  to 
cover  the  whole  frontier,  and  every  man,  except  the  small  detachments, 
left  to  take  care  of  the  few  large  posts,  would  be  available  and  in  con- 
dition for  immediate  and  efficient  service.  With  the  present  system  of 
small  posts,  the  administrative  machinery  of  each  of  whicb^s  neatly  if 
not  quite  as  large  as  would  be  needed  for  each  of  the  large  posts,  we  are 
not  able,  on  the  most  liberal  calculation,  to  put  more  than  two-tbinls 
of  tbe  force  actually  in  the  field. 

Fort  Leavenworth,  with  its  large  reservation,  centra)  location,  and 
the  abundant  and  cheap  pi-odnctions  of  the  country  aronud  it,  together 
with  its  immediate  aud  rapid  connections  by  rail  with  all  parts  of  the 
frontier  of  Kansas  and  Colorado,  ia  pre-eminently  fitted  for  a  largo  con- 
centnition  of  troo)>s  for  service  on  this  frontier,  aud  should  be  enlarged 
accordingly,  so  as  to  be  capable  of  accommodating  at  least  two  or  three 
regiments.  I  have  pressed  this  matter  so  often  and  so  urgently  for  the 
I>a8t  two  years  that  it  seoins  unnecessary  further  to  pursue  tbe  subject 
here. 

DESEBTIOKS. 

While  the  number  of  desertions  from  the  troops  in  this  department 
has  much  decreased  during  the  past  year,  tbey  are  yetnumerouaenongh 
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to  be  the  canse  of  dissatiafoction  and  uneasiness.  The  causes  of  deser- 
tion hitherto  assigned  need  not  be  repeated ;  hut  I  venture  to  suggest 
tbat,  in  the  intervals  of  duty,  the  soldier  needs  more  aninsement,  men- 
tal and  physical,  than  is  now  possible  for  him  to  liave.  The  first  essential 
toounteut«d  service  is  some  Bgreeableand  useful  occupation  when  notou 
actaal  duty,  and  it  would  be  economy  to  furnish  this  in  reiisoD,  even  if  it 
retjuired  a  dire^-t  appropriation  to  do  so.  it  can,  however,  l>e  reaaonabiy 
acta m pi i shed  without  additional  expense;  and  I  herewith  present  a 
plan  for  doing  so,  which  I  trust  will  be  adopted.  It  .was  first  proposed 
in  a  letter  from  me  to  the  Secretary  of  War,  part  of  which  is  herein 
qnoled: 

Th*  ileaertidus  from  the  Army  withiu  the  laat  two  years  bnve  Uean  * 
to  be  »  Hiibject  of  (leep  cuiicern  to  the  conutry,  aiui  to  occasion  much  u 
kanilicMtion  to  military  comtoanden,  who  have  be«ii  earnestly  webiug  a  cauM  for  it. 
1  ifaiuk  it  not  iiiteletiii  U>  subaiit  foi  yonr  coDaiileratioa  a  fe^r  reuiarks  ou  the  nubjoct. 

Wbile.  no  doabt,  the  ri^luction  ot  pa;  and  the  thounaiid  of  opportatiitieB  to  better 
liis  niuilitiou,  furDisbeil  to  the  solilicr  lij  railroad  aoit  other  enterprises,  have  proveil 
J  great  incentive  to  dcterlion,  it  ia  believed  that  such  causeH  may  be  obviatod,  or 
eri-»tly  moUified,  by  providing  the  HOhlier  vritli  soino  proper  tucans  of  recreation  or 
iKipruvi^nienC  At  pre^ient  there  is  no  provisioTi  of  the  kina,  and  the  di7  aud  niouotu- 
ai-ii'i  rontine  duty  uf  the  snhlier  becomes  weurisoiiiH  to  the  laHt  degree. 

Such  post-1  ibrorieo,  reading-rooms,  Ac,  as  existeil  before  the  Wiir  have  all  dlsap- 
prareil.  and  there  cannot  be  coltecteil  nnder  pre^ient  reijiilntion!)  a  nam  at  all  Hufilcietit 
I"  rrplace  then.  It  follows,  of  coiinie,  that  when  the  itoUlier  is  not  actually  otiffaged 
lu  tbi:  performance  of  some  duty,  be  is  nithont  reuonrcc  of  any  kind,  and  naturally 
takes  to  idling  and  complaining.  Those  at  all  inclined  to  drink  become  diMipated  aud 
worthless,  are  put  into  the  gaanl-hoiisc,  and  sentenced  by  courts-martial  to  confluc- 
roent  of  tcreater  or  le«a  duration.  Of  course  the  routine  duty  they  are  thus  debarred 
tniin  iierfonutug  must  be  dune  by  the  other  memberH  uf  the  cnmiiany,  who  have  done 
no  vroDj:,  but  nbo  ore  actually  punished  by  this  extra  duty  fur  the  sins  of  othera. 
<  *f  roorse  this  is  a  further  cause  of  discontent. 

The  line  iinpuiied  on  the  soldier  whn  sins,  And  whose  conliiiciueiit  traiislers  hia 
■latiee  to  the  shoulders  of  the  innocent,  in  no  respect  iniinis  to  tlieir  benefit,  but  is 
appropriated  for  the  Soldiers'  Home,  in  Wasbiuglon,  where  few  soldiers  ever  go,  and 
xbich  is  aliready  the  richest  institution  in  this  country. 

I  Br«  that  about  9200,000  were  collected  last  year  t'roui  fines  thus  imposed,  to  be  ap- 
pn>priate<l  to  the  Soldiers'  Home,  which,  from  funds  on  hand  and  the  intcr<:Ht  upon 
ibnu,  has  already  an  Income  far  larger  than  its  necessities.  It  is  needless  to  say  that 
«uch  an  arrangement  is  extremely  distasteful  to  the  Army. 

1  araume,  as  a  mattvr  of  course,  that  it  is  the  policy  of  the  Government  (as  it  is  cer- 
tainly cumlnoD  »en»e)  to  do  everything  that  can  reasuuably  Im  dune,  to  satisfy  the  sol- 
■liPT  with  liis  lot.  As  a  mere  qnestiou  of  expense  to  the  ITnited  iStatcs,  it  is  certainly 
ihr  true  policy.  A  contented  soldier  will  not  desert,  and  will  surely  perform  his  duty 
liritrr  than  one  who  is  discontented. 

This  naturally  leads  me  to  what  1  wish  to  commend  to  your  attention,  viz:  The 
ptupriety  and  good  policy  of  devoting  at  least  TiO  per  cent,  of  the  fines  collected  from 
cixirts-mBrtial  senteucea  to  the  purchase  of  books,  magazines,  newspapers,  Sur.,  for  the 
fwtablishment  of  post- libraries  and  rewling-roonis  at  the  military  posts  in  tbe  Army, 
>ach  a  disposition  of  the  fines  iu  qnestiou,  would  not  impair  at  all  the  efficiency  or 
•■"mfort  of  the  Soldiers'  Home  ;  would  involve  no  increased  expenae  to  the  lluvero- 
nitnt.  btii  would  really  save  the  United  States  many  thousands  of  dollars  now  paid 
<inl  for  arreslH  of  deserters,  their  confinement  in  penitentiaries,  and  the  very  great  ex- 
ivoite  of  so  many  courts-martial,  and  would,  besides,  go  farther  than  any  measure  I 
k..nw,  to  arrnst  desertions,  and  render  the  Army  more  efficient,  contented,  and  satisfac- 
I'lry.  Wliether  it  be  in  your  power,  without  legislation,  to  make  such  use  of  the  fund 
III  ijneettuo,  I  do  not  know  :  but,  if  it  be,  I  may  safely  assure  you  that  you  can  do  uu 
vt  of  ID  finite  advantage  to  the  service,  and  one  which,  1  am  sure,  will  be  unanimously 
im-ptalil«  to  tbe  Army. 

The  details  uf  expenditure  uf  this  money  for  post-libraries,  dic,  and  Ihe  regulationa 
til  the  DiBuagement  of  (he  fund,  and  the  cure  uf  the  buildings,  books.  Ac,  would 
■aaily  be  made. 

If  legislation  be  needed  to  accomplish  tbe  purpose,  I  respectfully 
mggest  tbat  it  be  asked  for  at  the  next  session  of  Congress. 
4  w 
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MILITABY   PBISOMS. 

The  aeceasity  of  military  priHons  for  tbe  Army,  establiahed  and  rega- 
lat«d  OD  some  Tell-considered  syetem,  becomes  more  apparent  every 
day.  In  so  large  a  military  department  as  this,  there  are  always  as 
many  aa  one  hundred  men,  and  sometimes  more,  nndergoiug  sentences 
of  confinement  and  labor  of  long  duration.  It  is  impracticable  at 
frontier  posts  to  execute  such  sentences,  because  the  means  of  eonflDe- 
ment  are  limited  ^d  insufficieDt,  and  becaase  the  garrisons  of  posts  nre 
either  too  small  or  too  actively  employed  to  permit  the  detail  of  the 
necessary  guard.  Such  prisoners  must,  therefore,  be  sent  elsewhere 
for  the  execution  of  the  sentences  against  them.  The  guardhouse  at 
Fort  Leavenworth  is  an  unusually  large  and  strong  building,  and  it 
lias  been  my  custom  to  order  the  confinement  in  it  of  as  many  such 
prisoners  as  it  can  be  made  to  accommodate— generally  about  fifly; 
but  there  still  remains  a  large  number,  which,  under  existing  circum- 
atancesrmust  be  sent  to  one  of  the  State  peuitentiaries — that  of  Kansas 
or  Miasoari. 

While  the  United  States  is  compelled  to  undergo  the  expense  of 
clothing  and  subsisting  such  prisoners  during  their  imprisonment  in 
these  iteoiteutiaries,  the  public  service  derives  no  compensating  benefit 
from  their  labor,  which  now  inures  to  the  profit  of  the  States  or  tbe 
contractors.  It  should  seem  that,  whatever  benefit  can  be  derived  from 
tbe  labor  of  such  prisoners,  properly  and  naturally  should  be  for  the 
-use  of  the  military  depaitmeut  which  is  thus  deprived  of  their  serviivs, 
and  of  the  soldiers  who  are  compelled  to  do  the  duty  which  they  have 
disqualified  themselves  from  doing.  Certainly  the  Government,  which, 
I  believe,  now  pays  about  $3,000  every  year  for  supporting  prisoners  in 
the  State  penitentiaries,  ought  to  derive  some  remuneratiou  from  their 
labor,  and  it  is  in  this  view  that  I  resjiectfully  recommend  that  the  sum 
of  $10,000  be  appropriate!)  to  enltirge  the  means  at  this  post  of  conliu- 
ing  prisoners  sentenced  to  long  terms  of  imprisonment  aud  labor.  It  is 
central  and  well  suited  to  the  conienience  of  the  frontier  posts.  Tlie 
value  of  the  labor  of  such  prisoners  now  lost  by  their  confinement  iu 
penitentiaries  would,  iu  three  yeai*,  pay  the  cost  of  building  such  a 
prison  here. 

DEPARTMENTS   OF   THE   GENERAL   STAFF. 

It  is  a  pleasure,  as  well  as  a  duty,  to  report  that  in  the  i>erformanoe 
of  my  duties,  I  have  received  at  all  times  tbe  most  cordial  and  valu- 
able assistance  from  tbe  officers  of  the  general  staff  ser\'ing  at  these 
headquarters.  The  business  of  tbeirsever^l  departments  has  been  con- 
ducted with  energy  aud  ability,  and  the  results  are  plainly  manifest  in 
the  general  condition  of  the  department,  and  the  economy  and  efficiency 
of  its  administrative  departments. 

To  Lieutenant-Colonel  B.  Williams,  assistant  adjutant-general;  Col- 
onel X.  H.  Davis,  ins|>ector-geiiera1 ;  Major  M.  H.  Morgan,  chief 
commissary  subsistence;  Mt^or  S.  £}.  Swaini,  judge-advocate;  Major 
J.  O.  Chandler,  chief  quartermaster;  Surgeon'  C  Ferin,  medical  di- 
rector; and  Lieutenant  E.  H.  Kutt'ner,  Engineers,  my  thanks  for  this 
condition  of  affairs  are  specially  due.  I  transmit  inclosed  the  reports 
of  these  officers,  of  the  business  of  their  respective  departments  for  the 
past  year. 

The  indefatigable  industry  of  Lieutenant  Buffoer,  united  to  bis  in 
telligent  comprehension  and  systematic  work,  lias  largely  added  to  an 
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accurate  knowledge  of  the  topograpby  and  general  phyBteal  character 
of  those  poFtioDB  of  the  department  about  which  little  was  known,  as 
well  as  large  sections  very  inaccurately  laid  down  on  the  present  maps, 
tt  is  hoped  and  believed  that  two  or  three  more  seasons  of  such  active 
and  thorough  work  will  go  far  to  complete  with  accuracy  our  maps  of 
this  region. 

Second  Lient«Dant  Philip  Beade,  Third  iDfantry,  acting  signal  officer 
at  these  headquarters,  has  performed  his  duties  with  zeal  and  intelli- 
gence. 

I  submit  herewith  a  roster  of  this  department,  and  a  return  of  the 
troops  serving  in  it. 

I  am,  colonel,  respectfully,  your  obedient  servant, 

JNO.  POPE, 
Brevet  MajorOemral,  U,  S.  A.,  Commanding. 
Lieutenant-Colonel  J.  B.  Fby, 

Asaiatant  Adjutant-Oeneral  Military  DivUimt  of  the  M^aouri. 
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He&dquaribbs  Department  of  the  Platte, 

Omaha,  Sebraaka,  September  30,  1»72. 
Colonel  :  In  regard  to  aSairs  in  my  department  since  I  assumed 
command,  December  11,  1871,  I  have  to  report  that  during  the  winter, 
an  unusually  severe  one,  the  troops  were  engaged  in  their  regular  duties 
at  their  stations,  eleven  in  nnmber,  extending  from  this  place  to  Nevada, 
and  garrisoned  by  the  Ninth,  Third,  and  Fourteenth  Infantry,  and  eight 
companies  of  the  Second,  and  a  detachment  of  the  Fifth  Cavalry. 

During  tbe  prevalence  of  the  heavy  snows  which  began  in  October, 
aod  continued  almost  without  intermission  until  April,  the  Union 
Pacific  Railroad,  which  supplies  all  tbe  posts  in  this  department  west 
of  this  plac«  and  east  of  Utah,  was  so  much  obstructed  with  deep 
sDOws,  that  lor  about  a  month  at  one  time  tbe  cars  failed  to  go  through, 
■Aai  about  ten  trains  were  united  with  their  freights,  and  passengers  to  work 
tbrongh  tbe  heavy  snow-banks  that  filled  many  of  the  deep  cuts  on  the 
liifrh  plateau  east  of  the  Green  River  basin ;  they  drew  rations  from  the 
military  post  of  Fort  Fred  Steele  (tJolonel  <le  Trobriand)  when  tbe 
supplies  which  had  been  accumnlated  by  the  railroad  company  in  large, 
and  it  was  supposed  sufQcient,  rjuantities  began  to  fail.  It  was  a  singular 
though  cheerful  sight  for  tbe  passengers  to  witness  the  slow  but  sure 
nmle-truiD  working  up  throiigh  the  snow  to  the  relief  of  some  twenty 
locomotives  and  their  long  train  of  cars  out  in  the  cold. 

There  was  also  danger  of  a  famine  at  South  Pass  City,  and  among 
the  miners  of  the  vicinity,  for  the  same  reason,  that  the  trains  were  all 
inow-bonnd;  but  Major  Brishin  had  enough  at  his  post — Gamp  Stam- 
liangh — to  spare  the  citizens  a  supply  of  food  until  the  roads  were  open. 
A  coal  famine  also  occurred  attbe  town  of  Cheyenne,  and  the  necessi- 
ties of  the  inhabitants  had  to  be  relieved  from  the  surplus  at  the  military 
post  of  D.  A.  Russell. 

All  these  sales  of  supplies  were  approved  by  proper  authority,  as  have 
heen  some  issues  which  had  to  be  made  from  posts  farther  east,  to  the 
balf- starved  bands  of  Sioux,  who  were  making  their  way  to  their  reser- 
vations from  their  winter  hunt  on  tbe  Republican. 
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which  bail  beeo  waiting  at  Benicia,  arrived  from  Califbntia  and  took 
the  posts  which  had  be«Q  occupied  by  the  Fifth,  and  the  detachment  of 
that  regiment  was  sent  to  Arizona. 

As  spring  advanced,  some  of  the  roving  bands  of  wild  Bioux, 
Cbejetiues,  Arapahoes,  Minneoot^oux,  TJtes,  &c.,  began  to  move,  and 
duriog  the  spritig  and  Slimmer  the  troopa  baveform^  seven  scouting 
and  observation  camps  to  cover  advancing  settlements,  and  the  opera- 
tions of  surveying  parties,  &c. 

Lieuteiiant  Wheeler,  Clarence  King,  and  Professor  Hayden  have 
received  aid,  and  in  three  or  four  cases  escorts  from  the  military  posts 
in  this  department,  and  several  snmller  parties  of  land  surveyors  have 
been  provided  with  escorts  where  there  was  reason  to  apprehend  attack. 

There  are  five  extensive  froutiers  to  guard  in  this  department :  The 
east  and  west  of  the  Great  Ptah  Valley,  which  is  surrounded  by  deserts 
and  mountains,  inhabited  only  by  Indians;  then  coming  east  are  the 
settlements  extending  from  Fort  Bridger  to  Wind  Bi  vcr,  also  surrounded 
by  a  widfti  scope  of  Indian  country;  thence  coming  farther  east,  over 
the  plaius  occupied  by  roving  and  wild  bands,  until  the  ^ttlements 
which  are  advancing  west  up  tlio  tributaries  of  the  Missouri  are  reached. 
Besides  these,  there  is  a  line  of  settlements  and  small  towns  along  the 
Union  Factlic  Railroad,  and  all  of  these  are  more  or  less  sensitive  iu 
proportion  to  the  scanty  numbers  of  settlers  and  their  remoteness. 

In  Southeastern  Utah,  Wind  Kiver  Valley,  along  up  the  Republican 
and  Loup  Fork,  and  on  the  streams  near  the  North  Platte,  beading  in 
the  Black  Hills,  the  settler's  nearest  neighbor  is  sometimes  eight,  ten,  or 
twenty  miles  distant,  and  every  man  plows  and  mows  with  bis  rifle  in 
his  band  or  at  bis  back.  Stock  to  be  safe  have  to  have  armed  herders 
with  them,  and  with  such  an  extensive  district  and  series  of  almost 
helpless  frontiers,  and  such  a  severe  winter  to  stimulate  the  hunger  of 
the  Indians,  the  wonder  is  that  so  little  harm  was  done  by  tbein.  The 
list  of  casualties  foots  up  about  as  follows : 

In  Wyoming:  Three  men  killed,  and  about  twenty-seven  mules  ami 
horses  stolen. 

In  ^Nebraska:  One  soldier  killed,  three  or  four  small  herds  of  cattle 
taken. 

In  Utah :  Two  whites  killed,  and  iierfanps  two  hundred  head  of  stock 
stolen  by  hungry  reservation  Utes,  whose  reservation  (almost  a  desert 
south  of  the  Uintah  Mountains)  affords  them  no  game;  and  not  enough 
food  having  been  provided  there,  and  being  accustomed  to  Utah  Valley, 
from  which  they  bad  been  taken,  they  returned  and  continued  to  pre.v 
on  the  Mormons,  uutil  troops  were  sent  after  them,  when  tliey  returned 
to  their  reservation  on  promise  of  being  fed. 

In  every  case,  except  those  named  below,  the  Indians  committing  the 
depredations  have  been  pursued  and,  in  some  cases,  the  stolen  stock 
'  recovered,  aud-four  or  five  Indians  have  been  killed  in  these  pursuits. 
When  the  depredation  has  occurred  near  the  extensive  reserve  Indian 
district  north  of  the  j^orth  Platte,  and  the  Indians  have  tied  across  that 
river  and  taken  refuge  among  the  numerous  bands  there  provided  for  by 
the  Government,  and  from  whose  country  white  men  are  by  treaty 
specially  excluded,  the  Indian  Department  has  not  deemed  it  politic  to 
allow  a  pursuit,  which,  if  attempted  at  all,  would  have  required  a  large 
force,  and  perhaps  led  to  a  war  in  which  peaceable  and  innocent  Indians 
might  have  suffered.  While  this  conclusion  may  be  correct,  and  is 
humane  to  the  Indians,  the  settlers,  whose  stock  has  been  stolen  and 
herders  killed,  might  sec  it  in  that  light  if  they  were  paid  for  their  losses 
out  of  the  Indian  annuities,  as  is,  I  believe,  provideil  for  by  the  same 
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treaty  ivhich  antborizes  these  Indiaos  to  bunt  auywliere  iu  tbe  white. 
Mttleinents  south  of  tlieir  owd  lands. 

Id  regard  to  discipline,  the  troops  of  nearly  all  the  posts  in  this  de- 
liartment,  wb^n  not  ont  scouting,  escorting  ciriliau  parties,  or  building 
posts,  hare  been,  since  tbe  winter,  regularly  drilled,  and  target  practice 
held  weekly.  Considerable  improvemenc  in  the  skill  of  the  men  has 
been  the  result,  though  wbUe  in  late  years  such  continual  improvement 
has  been  made  in  the  arms  issued  to  the  soldier,  until  bis  rifle  has  be- 
come a  delicate  and  valuable  instrument,  comparatively  little  care  is 
taken  that  the  hire  of  the  man  to  shoot  this  highly-improved  arm  has 
increased  with  the  character  and  ex]tensiveness  of  his  arm  and  current 
rates  of  wages  on  the  frontier,  so  that  while  we  have  a  much  nicer  and 
more  different  arm  to  handle  than  we  used  to  have,  I  rather  think  wc 
have  a  mnch  less  intelligent  soldier  to  handle  it. 

The  first  sergeaut  of  a  company  of  troops  is  expected  to  keej)  all  the 
Ixtoks,  call  all  tbe  rolls,  attend  all  tbe  drills,  be  responsible  for  all  tbe 
company  arms,  never  get  drunk;  he  and  the  other  sergeants  bfft'e  entire 
charge  of  the  men  in  quarters,  and  frequently  of  scouting  and  escort- 
ing parties,  and  are  expected  on  those  occasions  to  do  an  ofticer's  duty, 
and  the  duty-sergeant's  pay,  $17  per  month,  only  exceeds  by  a  few  cents 
per  day  that  of  the  private  soldiers,  (with  whom  they  have  to  eat  and 
sleep,  becanse  they  cannot  afford  a  separate  mess.)  Sergeants  of  en- 
^neers  and  ordnance,  whose  duties  are  not  half  as  dangerous  and  not 
more  responsible,  receive  double  the  pay.  It  is  difficult  to  nnderstand 
the  reason  of  this,  but  the  result  of  poor  pay  is  poor  sergeants,  and,  as 
a  role,  the  line  does  not  get  non-commissioned  officers  who  command 
the  re8|»ect  or  obedience  of  the  men. 

Desertions,  it  is  true,  have  somewhat  decreased  since  the  new  pay-bill 
went  into  operation,  but  if  a  sergeaut  was  paid  as  in  the  ordnance  or 
(Dgineera,  the  line  would  probably  secure  the  services  in  that  grade  of 
iatclligent  young  Americans,  especially  if  there  was  a  prospect  that 
occasionally  one  would  be  commissioned. 

There  are  only  eight  companies  of  the  Second  Cavalry,  averaging 
about  70  men  each,  in  this  department,  and  there  have  been  165  deser- 
tiooa  among  them  in  eight  montlis  of  this  year.  In  one  regiment  of 
infantry  there  were  in  the  year  ending  January,  1872,  a  little  over  290 
recruits  sent  them  and  a  little  over  ■'^(H)  desertions,  and  but  few  of  these 
men  are  ever  apprehended,  because  the  trilling  reward  offered  a  civilian 
for  the  deserter's  apprehension  and  delivery  is  not  enough  to  pay  ex- 
penses to  the  post  and  home  if  the  deserter  gets  fifty  miles  away.  Some 
of  this  wholesale  desertion  is  doubtless  due  to  incompetent  company 
commanders,  who  turn  the  discipline  of  their  men  over  to  harsh  and 
intemperate  sergeants;  but  the  reduction  in  the  number  of  desertions 
:nnce  tbe  small  increase  in  the  man's  pay  indicates  that  a  still  further  , 
Increase  would  be  attended  with  similar  good  effect. 

The  law  directing  post-schools  at  military  posts  has  been  generally 
•■arried  out  in  this  department.  It  is  proposed  to  establish  a  system  of 
instmctioD  for  such  schools  as  soon  as  the  summer  and  fall  scouts  are 

Schedule  marked  A  shows  the  operations  and  movements  of  troops 
ag  far  as  reiwrted ;  B,  tbe  casualties  occurring  in  regiments ;  C,  thepres- 
nt  position  of  troops  in  the  Department.  It  will  be  seen  by  the  latter 
(bat  four  companies  of  the  Eighth  Infantry  have  been  recently  stationed 
atBeaver,  Southern  Utah,  where  barracks  for  the  soldiers  to  the  amount 
allowed  by  law,  $20,000,  are  in  process  of  erection.  This  sum  is  entirely 
inadequate,  to  build  store-bouses,  hospital,  otBcers'  quarters,  a  guard- 
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honse;  the  officers  will  have  to  spend  the  winter  (which  at  that  elCTa- 
tion  is  severe)  in  tents,  and  I  recommend  an  appropriation  of  at  least 
$60,000  for  the  erection  of  proper  qnarters,  store-hoases,  &c.,  at  that 
place. 

The  necessity  for  a  military  station  in  that  district  of  country  is  doe 
to  the  rapid  increase  of  valuable  mineral  discoveries  in  the  sterile 
mountains  of  Sontbern  Utah,  which  discoveries  are  generally  remote, 
from  each  other  and  from  the  Mormon  settlements.  To  develop  these 
and  discover  others,  the  small  bands  of  miners  and  prospectors  should 
hare  some  military  posts  near,  where  the  United  States  flag  is  kept  fly- 
ing, and  where  they  will  feel  tbat^they  have  friends  who  will  stand  by 
them ;  and  from  which  posts  freqnent  expeditions  can  be  made  to  in- 
sure quiet  and  cover  their  advance.  I  also  think  that  a  military  station 
of  two  companies  of  cavalry  for  the  same  reason  is  now  needed  at  Saint 
George's  or  Kanab,  inSouthem  Utah,  where  the  United  States  Govern- 
ment and  its  flag  are  scarcely  known. 

I  also  have  to  request  that  a  sutQcieut  appropriation  be  asked  to  build 
a  two-company  post  on  the  Upper  Bepnblican,  where  rapidly  advancing 
settlements  are  pushing  out,  and  where  the  Indians  go  in  large  nnmbers 
annually  to  hunt.  Thirty  thousand  dollars  will,  I  think,  cover  what  is 
needed  there.  {See  letter  of  Mr.  Koyal  Buck,  appended,  marked  D, 
which  shows  how  the  settlers  there  feel  about  it.) 

The  officers'  and  men's  quarters  at  Camp  Douglas  are  old  and  dilapi- 
dated, built  about  eleven  years  since,  of  logs  resting  on  the  ground. 
They  are  now,  especially  those  of  the  men's,  scarcely  habitable  on  ac- 
count of  the  logs  in  that  damp  winter  climate  having  rotted.  Hew 
quarters  of  atone  can  be  erected  at  comparatively  a  small  expense  if  as 
the  stone  is  convenient  and  could  be  quarried  and  brought  in  by  the 
soldiers  for  this  purpose.  I  have  to  ask  an  appropriation  of  $.10,000 ; 
the  probable  unsettled  condition  of  afiairs  there,  I  think,  will  make  tlie 
post  necessary  for  many  years,  and  hence  the  call  for  good  and  sutBcient 
quarters. 

I  am,  colonel,  very  respectfully,  your  obedient  servant, 

E.  O.  C.  ORD, 
Brigadier-Oeneral,  Commanding. 

Lieutenant- Colon  el  Jaxes  6.  Fry, 
AasUtant  Adjutant-Qeneral  United  States  Army, 

Head^uariern  Military  Division  of  the  Missouri,  Chicago,  IlL 
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Beadquartebs  Department  op  Texas, 

Office  Assistant  Adjutant-General, 

San  Antonio,  Texas,  September  28, 1872. 
Colonel  :  I  have  the  honor  to  submit  the  following  report  of  military 
operations  within  this  department  since  I  assumed  command,  January 
29, 1873 : 

After  due  examination  and  consideration,  I  deemed  it  advisable  to 
make  considerable  changes  in  the  station  of  certain  companies  and  regi- 
ments, with  a  view  of  getting  companies  of  the  same  regiment  together, 
or  as  nearly  so  as  practicable,  and  to  bring  more  cavalry  to  the  Hoe  of  the 
Bio  Grande,  where  it  was  thought  it  could  be  made  more  naeful.  These 
changes  were  made  with  our  own  transportation. 
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Beiug  apprehensive  that  tbe  system  of  subposts  found  in  operation 
(vith  their  days  and  manner  of  scouting  prescribed  in  orders)  might 
degenerate  into  mere  routine,  I  thought  it  better  to  substitute  for  it 
jtnother  with  a  more  direct  responsibility,  as  tbllows : 

Tbeiffdnv  now  esiBtiog  in  tb is  department  estabtishing  aul) posts,  and  prp«crilrin|t 
the  nninber  of  troops  at  each  post  to  be  engaged  ia  scouting,  are  rescioiled,  and  tlie 
folloving  aiib8titut«d  tberefor: 

Every  com marnling  officer  wiH,belield  responsible  thnt  within  the  limits  of  his  post, 
u  fmacribed  in  General  Order  No.  6,  from  these  beadiuarters,  of  1871,  the  troops  ODder 
hi*  enmmand  are  employed  to  the  extent  of  their  ahilitf  in  giving  protection  to  exposed 
■eUletnents  and  routes  of  travel,  and  in  guarding  against  Indian  incarsions  ;  aad  id 
ease  the  latter  do  occur,  thnt,  the^  be  not  content  iijth  a  mere  formal  pursuit  of  a  fen 
difV,  then  lotiiDg  trail  and  re tn ruing,  but  see  that  a  rigorous,  determinetl,  and  contiaued 
effort,  even  to  the  extent  of  privation  to  men  and  horees,  if  aecetsary,  be  made  to  over- 
take and  punish  the  marauders.  To  this  end,  tliny  witl  establish  such  camps  and  sta- 
ttoos  on  mail-rontes  and  near  settlements,  and  direct  such  scouts  as,  in  their  opinion, 
will  moat  surely  aid  in  accomplishing  the  desired  objects. 

If  this  system  has  not  been  altogether  successful  in  n^pressing  ludiau 
raids,  it  is  not  the  fault  of  commanding  officers  or  that  of  the  troops. 
They  have  all  shown  great  zeal  and  intelligence  in  endeavors  to  capture 
and  to  punish  the  raiders. 

The  Texan  frontier  settlements  sufiering  most  from  incursions  of  hos- 
tile Indiana  are  those  on  the  north,  extending  from  Fort  Richardson  by 
way  of  Forts  Griffin  and  (Joncho,  and  toward  Fort  Htockton  to  the 
Pecos  River,  a  distance  of  over  four  hundred  miles ;  and  those  on  the 
west,  down  the  Pecos  and  Rio  Grande  Rivers  as  far  as  Fort  Mcintosh, 
about  the  same  distance. 

It  will  be  observed  that  the  northern  Hue  is  directly  opposed  by  the 
Indian  Territory,  where  are  collected  all  the  quasi  friendly  tribes,  and 
by  the  Staked  Plains,  the  borne  and  hiding-place  of  all  the  marauding 
bands  who  refuse  to  go  upon  reservations. 

There  isrfree  and  unrestrained  intercourse  between  the  two  classes  of 
tribes,  and  it  is  well  known  that  the  Kiowas  of  the  first  class  have  been 
connected  with  the  latter  in  most  of  the  outrages,  maraudings,  and  mur- 
deringB  during  the  past  summer.  , 

The  Staked  Plains  and  Indian  reservations  afford,  by  short  lines, 
refage  and  security  to  these  outlaws,  and  to  their  plunder. 

Ttie  western  line  ia  exposed  to  outrages  from  bands  of  Indians  perma- 
nently located  in  Mexico,  and  others  who  make  of  Mexico  a  base  for 
operating  against  our  frontier  settlements,  and  by  short  line»,  a  refuge 
from  pursnit,  and  a  market  for  their  plnnaer. 

In  view  of  these  favoring  surroundings  it  is  nearly  impossible  for 
troops  acting  simply  on  the  det'eusive  as  it  were,  and  limited  in  pursuit 
by  Mexico  ou  one  side  and  reservations  on  the  other,  to  prevent  these 
raids  niKiu  settlements,  or  to  punish  the  marauders. 

In  addition  to  these  Indian  outrages  the  frontier  Texan  settlements 
are  exposed  to  another  enemy  almost  as  fatal  to  their  prosperity  as  the 
Indians — the  cattle-thieves  from  New  JMexico,  on  the  northern  line,  and 
tbe  cattlo-thieves  from  Mexico,  on  the  western  line. 

The  great  cattle-ranges  of  Western  Texas  lie  near  the  Rio  Grande, 
which  is  a  mere  mark  of  boundary  without  being  in  the  least  an  obstruc- 
tion to  the  operations  of  the  thieves.  It  is  an  obstacle  only  to  the  troops 
and  others  who  follow  them,  and  endeavor  to  recover  tbeir  property. 
The  cattle-thieves  from  Xew  Mexico  are  in  league  with  the  Indians  of 
tbe  Staked  Plains,  to  whom  they  supply  arms  and  ammunition  and 
whatever  else  they  require. 

On  tbe  28th  March,  Sergeant  Wilson,  of  Company  I,  Fourth  Cavalry, 
■ent  ont  from  Fort  (foncho  in  pursuit  of  a  (supposed)  body  of  Indian 
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marauders,  overtook  them  aud  had  a  brisk  little  Aght,  killiug  2,  woudiI- 
iog  3,  capturing  1.  This  prisoner  iirored  to  be  a  New  Mexican,  and  his 
account  of  himself,  in  brief,  was  that  he  was  one  of  about  fifty.  meB 
from  New  Mexico,  who  were  regularly  employed  to  come  to  Texas  to 
steal  cattle.  He  gave  the  name  of  his  employer  and  the  wages  he  was 
to  receive;  mentioned  the  camps  of  Indians  on  the  road  who  were 
working  in  concert  with  tlieni,  and  related  bis  operations  generally  to 
day  of  his  captnre.  He  stated  what  waa'hardly  credited,  that  there 
was  a  good  wagon-road  across  the  Staked  Plains,  with  plenty  of  perma- 
nent water  and  grass,  and  that  all  the  stolen  cattle  were  driven  over  it 
to  New  Mexico.  I  directed  measures  to  be  taken  to  verify  as  far  as 
possible  his  statement.  A  party  was  sent  from  Concho,  which,  under 
bis  guidance,  found,  on  the  headwaters  of  the  Colorado,  the  large  In- 
dian camp  he  spoke  of,  but  abandoned,  and  evidences  of  large  numbers 
of  horses  and  cattle  having  been  driven  that  way. 

With  a  view  of  breaking  up  this  cattle-steaUng,  and  stopping  incur- 
aions  of  hostile  Indians  along  the  nortliem  frontier,  I  directed,  in  May, 
Colonel  Mackenzie,  Fourth  Cavalry,  to  establish  a  camp  of  cavalry  and 
infantry  on  the  Fresh  Fork  of  the  Brazos,  from  which  his  cavalry  shonli) 
operate  in  pursuit  of  hostile  Indians. 

Colonel  Slackenzie  had  the  New  Mexican  as  a  guide,  aud  in  his  opera- 
tions discovered  the  roa^l,  which  be  (the  guide)  had  passed  over  on  his 
way  from  New  Mexico.  Its  api)earance  indicated  that  large  herds 
of  cattle  bad  passed  over  it,  though,  from  recent  rains,  it  was  impossible 
to  judge  how  long  before.  Colonel  Mackenzie  determiued,  very  properly, 
to  follow  it,  to  find  its  termination,  and  )>ossibly  to  recover  some  of  the 
cattle.  It  led  him  directly  across  the  Staked  Plains,  where  he  found 
plenty  of  water  and  grass,  to  near  Alamo  Gordo,  in  New  Mexico. 
After  striking  the  settlement  it  gradually  broke  up  into  smalt  trails  that 
promised  no  resnlt  from  further  advance.  He  eudeavored  to  find  the 
parties  charged  by  the  guide  as  being  engaged  in  this  traffic,  but  they 
could  not  be  found.  They  had  prol)ably  left,  he  reports,  to  escape  cap- 
ture by  a  party  of  citizens  who  were  arresting  cattle-thieves,  and  taking 
possession  of  stolen  cattle. 

On  his  return  Colonel  Mackenzie  took  the  route  from  Fort  Bascom  to 
head  of  Red  River,  thence  to  his  camp  on  Fresh  Fork  of  Brazos.  Of 
this  last  route  he  says : 

This  route  baa  permanetit  and  excellent  water  octobb  tlie  pUips,  outl  uo  iliataDGe  of 
more  than  30  miles  bptwoea  water.  All  the  water  nina  into  RuA  River,  the  Palo 
Donro  beinsiiDdnubtedly  the  Upper  Red  River.  The  trail  1  took  in  f(uin|;  i^^roM  is 
more  dependent  on  rain,  bat  the  Palo  Donro  trail  haa  permanent  spring- nat«r.  There 
is  good  water  and  graas  by  both  routes,  they  being  io  almoat  evtir;  respect  better 
than  the  Pecos  trails,  and  oould  be  mode  safe  to  legitimate  cattle-drovers. 

This  is  the  first  instance,  in  my  knowledge,  where  troops  have  beeii 
succeasfnlly  taken  across  the  Staked  Plains.  This  fact,  that  troops  can 
be  so  moved,  and  the  general  knowledge  of  the  country,  and  the  specific 
knowledge  of  the  ront«s  aud  modus  operandi  of  the  cattle-thieves,  ob- 
tained by  Colonel  Mackenzie,  I  regard  as  very  important,  and  well 
wortb  the  summer's  labor.  Maps  and  itineraries  are  being  prepared  by 
him,  and  will  be  completed  when  his  command  comes  in,  (by  November 
1.)    As  soon  as  received  they  will  be  forwarded. 

So  far  he  has  failed  to  find  any  Indians.  He  apiwars  to  think  they 
have  gone  north  of  Red  River,  to  keep  oat  of  his  way.  It  ia  believed, 
too,  that  the  Apaches,  Comanches,  and  other  bands  recently  gone  to 
Mexico,  are  the  bands  who  have  also  been  driven  from  that  country  by 
Mackenzie's  operations  there.    In  March  last  tl^  President  directed 
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that  all  persoua  iu  tbe  Indian  Territory  sontli  of  Kansas  and  west  of 
Aikaiisas  anil  Missouri  (except  such  as  bore  authority  from  superin- 
leadent  of  Indian  aft'airs  in  the  Territory  to  remain,  and  such  aa  are 
iictBan;  in  good  faith  engaged  -in  bnildtng  and  operating  the  railroads 
now  \img  constructed  through  the  Creek  and  Uhoctaw  countrieH)  be  at 
once  rauored,  and  that  a  sufficient  military  force  be  detailed  for  the 
pDipoK.  The  carrying  out  of  this  order  was  confided  to  Colouel  Qrier- 
WD,  Tenth  Oaratiy,  under  tile  following  instructions : 

Vm  viDcanimniiicate  at  once  with  tbe  siipeTiDteiitlaQt  of  Indiati  affairs  for  Indian 
TtnitMj,  or  if  that  in  impracticable,  ^ith  the  local  amenta,  and  obtain  from  them-the 
UBHujJocation  of  the  peisous  authorized  to  remain,  and  also  the  names  and  looa- 
ijoBi^  guuthorized  intruders,  whose  removal  is  ordered.  To  theao  latter  you  will 
nariotira  to  be  given  of  the  order  of  the  President  for  their  removal,  and  of  voar 
^itnaiciDsfoT  it«  enforcemeat  J  and,  fixing  a  reasonable  time,  you  will  inform  tUem 
tluliltb«  pipiratioQ  of  that  time  they  must  leave  tbe  Indian  Territory  ;  if  not,  that 
hitt  will  have  to  be  used  to  effect  this  removal.  They  ghoulil  be  impressed,  too,  with 
tbtfwttbat  this  order  has  been  given  after  a  great  deal  of  diacussion  of  the  matter  iu 
ibopablic  newspapers  and  in  Congress,  and  that  there  is  not  tbe  slightest  chance  of 
:'t  being  recalled.  It  is  hoped  this  will  be  snfficiont  to  induce  a  general  acqui- 
'vriicr,aDd  that  nothing  more  than  a  mere  hIiow  of  force  will  in  any  case  be  ueoes-, 
WT.  If,  however,  unfortunately,  they  will  not  listen,  mid  quietly  retire,  and  it 
t>'«omi  Deoenaiy  to  use  force,  you  are  expected  to  do  so,  and  in  sacb  a  way  as  will 
rdeciuslly  ibow  tbere  is  no  hope  but  in  compliance.  A.t  the  same  time  you  will  be 
tidal  lo  impress  upon  alt  engaged  in  this  duty  that  no  unnecessary  violouce  is  to  be 
iKcued  toward  the«e  people,  nor  are  they  to  be  eubjuctod  to  auy  eiactions  or  losses, 
i«  tude  to  andergo  any  hardBbips  not  inseparable  from  a  thorongh  execution  of  the 
'Hiln.  It  is  Itarely  poasible  there  maybe  attempts  to  orgauize  a  resistance.  Yon 
ibontd  like  meaaureB  to  have  yourself  promptly  iuforraed  of  every  effort  of  this  kind, 
ud  m  every  case  vour  force  iu  hand  should  be  sufficient  t«  render  any  resistODce 
tupeUM. 

I'nder  hia  jndicions  management  the  removal  has  been  effected  with- 
out trouble  or  a  single  complaint,  so  far  as  I  have  heard. 

In  consequence  of  this  duty,  and  others  connected  with  troubles  on 
(be  Ibe  of  the  Mexico,  Kansas,  and  Texas  railroads,  it  was  found  neces- 
sary to  re-occupy  Fort  Gibson.  Two  companies  of  the  Tenth  Cavalryf 
iDd  two  companies  of  the  Twenty-fifth  Infantry,  now  occupy  that  post. 
I:  is  doubtfiil  if  there  are  sufficient  quarters  for  these  troops  and  officers. 
I  «liall,  however,  visit  that  post  early  in  November,  and  determine  the 
imiiiber  of  troops  necessary  to  be  retained  there.  It  is  believed  that  one 
■"onpaoy  at  least  can  be  sent  to  Fort  Sill  for  the  winter. 

Tu  remedy  as  far  as  practicable  irregularities  on  the  llio  Grande  fron- 
ti(7  the  followiag  instructions  were  issued  to  commanders  of  posts  along 
loal  Hue : 

ianiCToos  reports,  official  and  otherwise,  have  reached  thpse  headquarters  of  irregii- 
■tnifa  along  Ibe  Bio  Grande  A-ontier.  It  is  stated  that  parties  of  Mexicans,  sometime* 
irmd.  cross  to  this  side,  steal  cattle,  and  commit  other  crimes,  and  that  parties  of 
KiKui  living  on  tbis  side,  quasi  citizens  of  the  United  States,  also  cross  to  the 
K'liraD  side  and  commit  depredations  there.  These  irregularities  ore  believed  to  be 
»%tl.T  doe  to  the  condition  of  revolution  in  which  the  Me\icnUB  fand  themselves  at 
■'••rau  The  defeated  bands  of  either  party  se«k  safety  by  crowing  the  ruer,  where 
■vj  catch  for  a  favorable  opportunity  to  return — fre<iuently  joined  by  fneuds  from 

^  Bst,  whatever  the  reason,  a  vigorous  cfTort  must  be  made  to  save  out  Irontier  ft'om 
'•tooling  a  theater  ot  robberies  and  a  refuge  for  armed  l>odiee  of  Mexicans  on  one  side, 
<'ibwe  (in-  orxanieiDg  offeunive  operations  to  be  carried  on  witLm  the  limits  of  a 
-'"odlj  power  aa  tbe  otbi^r. 

*;!  Ihe  cavalry  that  can  lie  spared  from  other  posts  has  been  ordered  to  Fort  Brown 
•*i  KiDi^ld  llarraohs.  Tbis  cavalry  is  not  intended  for  duty  at  those  posts,  but  for 
'^ntr  in  watching  ond  patroling  the  river  to  prevent  violations  of  our  territory  by 
**ri  bodies  of  any  description  from  either  side  tbe  river,  and  to  afford  protection  to 
* '  rtvniae  officeiw  while  engaged  in  the  execution  of  their  dutius. 

Tlw  roBUBanding  ofHcers  of  all  posts  on  the  Rio  Orande  will  cause  their  troops  to  be 
'  ajsi,  to  find  out  and  capture  aud  disarm,  and  turn  over  as  prisoners  to  their  respect- 
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ive  pontB,  any  ormeil  body  of  Mexicans  fonod  ou  onr  mJI  ;  as  also  armed  bodies  of  men 
on  our  side  who  coatemplate  mabiiig  Mexico  tlie  sceue  of  warlike  operations. 

The  commaDdiTig  officer  of  Fan  Brown,  with  tlie  company  of  Fourth  Cavaln 
n>  rouia  td  his  post,  aod  the  company  of  infantry,  which  he  la  antboHied  to  mount,  la 
expected  to  do  this  as  far  up  the  Rio  Grande  aa  Kinsgold  Barracke. 

The  commanding  officer  Ringgold  Barnicki,  wittn  the  company  of  Ninth  Cavalrj 
nnder  onlera  to  report  to  him,  is  expected  to  Jo  thi«  service  as  far  up  the  liver  u  ths 
San  Jnanito. 

The  commanding  oBtcer  Fort  Mcintosh,  from  the  San  Juanito  to  KincBbary'ii  RapJilB. 

Tho  commanding  officer  Fort  Duncan,  from  the  latter  point  t-o  any  point  above  where 
he  learns  of  any  cause  fur  action. 

The  limit*  of  operations  given  above  are  for  fceoeral  gnidance.  They  will  not  bo 
observed  when  opportnnity  uccufh  lo  either  oomaiand  toaccumpliah  anything  by  gaing 
beyond  Uiein. 

I  am  assuretl  tUat  the  action  taken  by  officers  in  pursuance  of  tb«se 
instructions  has  greatly  tiiminished  the  irregularities  complained  of, 
though  not  by  aity  means  effectually  stopping  them.  It  is  believed  they 
never  can  be  stopped  without  radical  changes  in  the  character  of  the 
Mexican  border  population. 

The  commanding  officer  of  government  forces  in  Piedras  Negraa, 
•Mexico,  directly  opposite  to  Fort  Duncan,  Texas,  hanug  been  for  some 
time  besieged  by  superior  revolutionary  forces,  abaudoued  that  place  oa 
the  night  of  March  1,  and  brought  alt  his  force  and  arms  to  Fort  Duo- 
can  and  surrendered  them  to  the  commanding  officer.  Having  been 
disarmed  they  were  disbanded. 

Some  time  after  an  attempt  was  made  to  re-organize  this  force  on  onr 
-  side  the  river  for  purpose  of  recrossing  into  Mexico.  Some  arms  and 
ammunition  and  a  number  of  recruits  were  obtained.  Captain  Meyer, 
Kinth  Cavalry,  commanding  at  Fort  Mcintosh,  hearing  of  this,  pro- 
ceeded to  the  camp,  aiul  arrested  all  the  parties — -seven  officers  and 
thirty-seven  privates. 

The  commaniler,  with  a  large  part  of  the  command,  had  crossed  tbe 
Kio  (Irande  the  night  before.  Keturning  to  this  side  a  few  days  after, 
he  was  also  arrested  by  Captain  Meyer,  and  sent  with  the  other  officers 
to  their  headquarters,  whore  they  were  belli  subject  to  the  civil  authori- 
'ties  for  breach  of  neutrality  laws*,  the  privates  were  released.  But  as 
the  civil  authorities  failed  to  take  any  action  in  their  case,  I  was  io- 
stmcted  to  release  them  on  their  parole  to  appear  whenever  called  for. 
Up  to  this  time  they  have  not  been  called  for  by  the  civil  authorities. 

I  do  not  think  that  Forts  Mcintosh  and  Quitman  are  of  sufficient  use 
to  warrant  their  retention  as  military  posts.  Mcintosh  is  too  remote 
from  the  Nneces  settlements  to  be  of  any  protection  to  them,  and  as  a 
mere  point  to  be  held  on  the  Kio  Grande  is  of  no  particular  value.  A 
company  of  cavalry  encamped  near  the  settlements  on  the  Cariso  would 
be  of  practical  service  to  them.  Having  it  changed  frequently  from 
Fort  Clark,  no  quarters  need  be  built,  as  in  case  of  very  severe  weather 
it  could  be  brought  into  the  post,  Quitman  appears  of  no  value  except 
as  a  point  on  the  msiil  route  to  be  protected,  and  this  conld  be  done  by 
a  detachment  from  Fort  Davis  quite  as  well,  and  thus  save  all  the  sur- 
roundings of  a  post.  Or  one  company  might  be  kept  there  detached 
from  Fort  Davis,  to  be  changed  frequently — Fort  Davis  to  be  considered 
as  its  post.  I  respectfully  recommend  that  both  these  posts  be  aban- 
doned as  military  posts. 

Tho  great  extent  of  country  covered  by  military  posts  in  this  depart- 
ment, and  the  means  of  commnuicatiug  between  them  limited  generally 
to  wagons,  renders  the  regular  payment  of  the  troops  a  matter  of  great 
labor  and  mnch  time.  With  our  limited  number  of  paymasters,  it  was 
found  impracticable  to  do  it  without  a  change  of  system.    On  the  reo- 
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ommeDdadoD  of  tbo  chief  paymaster,  the  followiug  arraagement  was 
made: 

I.  Tbe  pavment  of  troops  in  tbie  ilepartment  will,  until  further  orders,  be  mode 
ondri  tbe  foUoniQE  directions  sDd  aBsienmeiitB  of  pnymaslers : 

U^or  E.  D.  Jadd  to  be  stationed  at  San  Antonio,  Texas,  reporting  to  tlie  cliief  pay- 
muler  for  anch  duty  as  may  be  assigned  bim. 

II  X^jor  GeocKe  E.  Qlenu  to  be  stationed  at  San  Antonio,  Texas,  and  is  charged  with 
tiiB  pijiiMDt  of  the  troops  at  Fort  Hclutosh,  Ringgold  Banaoka,  Fort  Brown,  and 
BnM  Santiago. 

IIL  Hqor  J.  W.  Nichollsto  be  stationed  at  Galveston, Texas,  and  is  charged  with  the 
jHTiiieot  of  the  troops  at  Forts  Ricbardson,  Qriffln,  Sill,  and  their  sab-stations. 


V.  Mqjor  W.  P.  Gould  to  be  stationed  at  Fort  Stockton,  and  is  charKed  with  the  pay- 
Bent  of  the  troops  at  Forts  Stockton,  Davis,  QuiCinau,  Bliv,  and  their  snb-stAtioDs. 

Under  this  arrangement  the  troops  have  been  regularly  paid.  For 
the  payment  of  troops  at  Fort  Gibson,  we  have  been  indebted  to  a  pay- 
master from  Department  of  the  Missouri.  The  completion  of  the  Texas 
C«ntral,  and  Mexico,  Kansas,  and  Texas  roatls  in  a  very  short  time  will 
enable  as  to  dispense  with  this  arrangement,  aud  do  all  of  our  own 
work. 

The  transportation  of  supplies,  almost  entirely  by  wagons,  to  the 
virioas  posts  scattered  over  this  immense  department,  is  a  matter  of 
serions  importance,  and  of  great  difficulty.  The  contracts  for  this  ser- 
vice have  been  made  this  year  at  what  are  regarded  as  reasonable  rates, 
and  lower  than  those  of  last  year. 

It  is  believed  that  by  adopting  a  modified  schedule  of  routes,  which 
till  be  submitted  in  time,  that  another  year  this  work  can  be  simplified, 
and  be  procured  at  still  lower  rates. 

The  progress  of  railroads  in  this  State  will  assist  in  this  at  present, 
and  in  a  few  years  will  entirely  change  the  present  system. 

No  complaints  have  thus  far  reached  me  of  any  failure  of  contractors 
to  deliver  snpplies  in  time. 

To  prevent,  as  far  as  practicable,  the  shipment  of  imperfect  stores, 
I  have  given  the  following  instructions  to  all  concerned : 

The  great  expense  attending  the  transportation  of  stores  In  this  deportment  renders 
it  vtrj  important  Ibat  only  such  as  are  in  perfect  condition  for  uao  be  transported. 

Hereafter,  when  supplies  are  to  be  shipped  for  nae  of  troops  from  any  supply  depot 
IB  San  Antonio,  or  from  any  post,  they  will  first  be  carefully  inspected,  and  none  sent 
Ibat  are  not  perfect  in  quality  and  condition.  Original,  or  other  packages,  the  condi- 
lion  of  whose  contents  is  not  fully  known,  will  not  bo  sent  without  the  prescribed 
elimination.  Stores  unfit  for  nse  slioold  be  detected  at  the  depots  and  inspected,  and, 
if  oeeeasary,  condemned  and  disposed  of  there,  and  the  Government  saved  the  useless 
npense  and  troable  of  their  transportation  to  ]K>ats  where  they  are  of  no  use,  and 
~''-?G  the  final  disposition  of  tbeni  elitails  additional  expense,  and  often  very  great 


The  difficulties  and  complications  arising  from  the  anomalous  tenure 
of  the  sites  of  all  of  our  military  posts,  has  been  fully  reported  upon 
bf  former  commanders  of  this  department,  and  is  familiar  to  all.  I 
only  refer  to  it  here  to  state  thRt  there  is  no  diminution  of  the  troubles 
conncted  therewith. 

The  Tenth  Infantry  has  been,  for  nearly  four  years  past,  stationed  on 
the  Lower  Rio  Grande,  and  the  men  were  suffering  a  great  deal  from  the 
effects  of  that  debilitating  climate.  I  have  given  orders  for  it  to  change 
nations  with  the  Twenty-fourth  Infantry.  The  change  is  now  being 
effected  gradually,  as  we  use  our  own  transportation. 

The  labor  and  privations  of  the  troops  iu  this  department  are  both 
Hvere.  Much  of  the  privation  is  due  to  the  ejects  of  climate,  which 
t^der  it  impossible  to  grow  fruit  or  vegetables  at  many  of  the  [wsts, 
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and  prevent  their  being  supplied  from  tbe  depot,  as  sucli  articles,  and 
many  other  essential  small-stores,  Bjtoil  en  route. 

Tbe  cavalry  particularly  are  constantly  at  work,  and  it  is  a  kind  of 
work  too  that  disbeartensj  as  there  is  very  little  to  show  for  it.  Yet 
their  zeal  is  untiring,  and  if  they  do  not  always  achieve  success,  thej 
always  deserve  it,  I  have  never  seen  troops  more  constantly  employed. 
The  recent  legislation  of  Congress  in  the  interest  of  the  enlisted  meii 
of  the  Army,  will  have,  I  believe,  a  very  happy  effect  upon  that  not 
wholly  appreciated  class,  and  render  them  more  zealous,  it  possible,  in 
performing  their  arduous  and  thankless  labors. 

The  oflScers  of  the  general  staff  on  duty  at  these  beadqnarters  are 
efficient  and  faithful  officers,  and  to  them,  as  also  to  my  personal  stafl. 
I  am  greatly  indebted  for  cheerful  and  ready  assistance  iu  every  effort 
for  tbe  public  service. 

I  respectfully  inclose  a  statement  of  all  Indian  depredations  that 
have  occurred  in  the  department  thus  fur  reported,  a  tabular  statemeot 
of  expeditions  and  scouts,  a  statement  of  the  movementa  of  troojis, 
and  a  synopsis  of  labor  performed. 

I  am,  colonel,  very  respectfully,  your  obedient  servant, 

C.  0.  AUG  UK. 
Brigadier-General,  V.  8.  A.,  Commanding. 
Colonel  James  B.  Fey, 

Assistant  Adjutant- General,  Headquarters  Military 

Division  of  the  Missouri,  Chicago,  Illinois. 


REPORT  OF  MAJOR-GENERAL  MEADE. 

Headquarters  Mn-tTABY  Division  op  the  Atlantic, 

Fhiladelphia,  Pennsylvania,  October  1,  1872. 

Sir:  In  conformity  with  the  instructions  of  tbe  General-in-Chief,! 
.  have  the  honor  to  submit  for  bis  information  tbe  following  report  of  the 
operations  of  tbe  troops  in  this  di  rision  since  tbe  date  of  the  last  report, 
viz,  October  24, 1871. 

The  Military  Division  of  the  Atlantic  is  formed  by  the  Departments 
of  the  East  and  of  the  Lakes,  and  geographically  extends  from  the  west 
end  of  Lake  Sux>erior  to  Eastport,  Maine,  and  from  the  latter  post  to 
the  Capes  of  Virginia. 

The  troops  located  therein  consist  of  4  companies  of  engineers,  31 
batteries  of  artillery,  13  companies  of  infantry,  12  detachments  of 
ordnance,  garrisoning  23  posts,  exclusive  of  arsenals. 

Tbe  changes  in  the  geographical  limits  of  the  division  and  of  tbe 
troops  stationed  therein  have  been  during  the  past  year  as  follows : 

Soon  after  the  date  of  my  last  report,  the  State  of  North  Carolina 
was  transferred  from  tbe  Department  of  the  East  to  tbe  Department  of 
tbe  South,  and  witb  it  the  troops  then  on  duty  in  the  State,  viz,  one 
company  of  cavalry  and  seven  batteries  of  artillery. 

On  Ifovember  2, 1871,  under  the  orders  of  tbe  War  Department,  four 
companies  of  tbe  Eighth  Regiment  Infantry,  under  a  field  officer,  were 
transferred  from  the  Department  of  the  East  to  the  Military  Division 
of  the  Missouri,  and  on  July  5,  1872,  the  remaining  companies  of  the 
regiment,  together  with  tbe  headquarters,  were  transferred  to  the  same 
division. 

The  only  movements  of  the  troops  in  the  division  during  the  year 
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have  beeo  the  Beuding  on  May  12  laat,  to  Hongbtou,  Micliigan,  of  pnrta 
of  four  companies  of  tUe  First  lufsotry,  on  the  requiBition  of  the  gov- 
ernor of  the  State,  approved  at  Washington,  to  aid  the  civil  authorities 
ui  the  soppreseiou  of  disorders  in  the  mitiing  region. 

The  foltowiug  changes  of  stations  of  troops  have  also  been  made : 
Battery  F,  Fourth  Artillery,  from  Fort  Foote  to  Fort  Wasbiugtou, 
JIarjIaad ;  Battery  M,  Fourth  Artillery,  from  Fort  Washington  to  F'ort 
Foote,  Uaryland.  , 

lu  Septemlier  last,  Fort  Washington,  Maryland,  being  required  by 
the  Eagineer  Department,  its  garrison,  Battery  F,  Fourth  Artillery, 
nas  transferred  to  Fort  McHeury,  Maryland. 

I  transmit,  herewith,  the  reports  of  llrigadior-Generals  McDowell  and 
Cooke,  coiniuanding  respectively  the  Departments  of  the  East  and  of 
tbe  Lakes. 

I  also  forward  the  reports  of  the  several  chiefs  of  stalF  at  these  head- 
qaarters. 

1  lieg  leave  to  concur  with  the  recommendations  contained  in  the 
re|Hirt  of  Brigadier-General  Irvin  McDowell,  of  the  urgent  necessity  for 
tbe  establishment  of  a  penal  post,  where  prisoners  sentenced  by  general 
courts-martial  to  imprisouuieut  and  hard  labor  can  not  only  be  properly 
[iQuished,  but  where  measures  can  be  taken  to  reform  those  capable  of 
reformation  and  restoration  to  the  service,  and  the  service  purged  of 
those  proved  to  be  incorrigible.  In  couneAion  with  this  subject,  atten- 
liou  is  invited  to  the  report  of  Brigadier-General  P.  St.  G.  Cooke,  who 
fally  sets  forth  the  evils  arising  from  having  no  proi)er  pbice  to  send 
prisoners,  and  also  states  that,  in  case  some  such  place  is  not  provided, 
tlie  prisons  at  the  several  posts  iu  his  command  will  have  to  be  en- 
larged. 

I  beg  leave  also  to  invite  the  attention  of  the  General-in-Chief  to  the 
recoiDmendation  made  some  time  since,  that  an  appropriation  be  asked 
tor  to  erect  snitable  barracks  and  quarters  at  David's  Island,  in  New 
York  Harbor.  Last  November  twelve  months,  when  the  Eighth  Regi- 
nent  of  Infantry  was  ordered  to  Sew  York,  preparatory  to  going  west, 
tiiere  were  no  quarters  that  could  be  assigned  but  the  unsuitable  . 
remains  of  former  hospital,  then  standing  ou  David's  Island;  these 
»ere  repaired  and  put  in  as  good  condition  as  possible,  and  were  occu- 
pied during  the  time  the  regiment  remaiued.  These  emergencies  of 
sadden  and  unexpected  concentration  of  troops,  and  the  occasional 
DK'essity  of  removing  garrisons  in  the  harbor  and  for  repairs  of  the 
'orks,  or  for  sanitary'  rensous  in  case  of  epidemics,  render  necessary 
a<ldilioual  quarters  in  the  harbor  over  and  above  those  supplied  by  the 
ttgular  works,  and  as  the  Government  has  pnivbased  David's  Island, 
aod  it  is  favorably  situated  both  as  regards  its  being  supplied  and  sani- 
lar)- condition,  I  hope  no  time  will  be  lo.st  in  erecting  on  it  suitable 
•inarters  for  officers  and  men. 

Very  respectfully,  vour  obedient  si'rvaut, 

GEO.  G.  MKADE, 
Majar- General  C&mmaruiins. 

The  Acjutant-General  ov  the  Army, 

WofhingtOH,  J).  C. 
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BEPOKT  OF  BRIGADIER-GENERAL  McDOWELL. 

HEADQUABTBB3  DEPABTHEMT  OF  THE  EAST, 

2few  York  Citg,  September  30, 1S72. 

Sir:  Id  obedience  to  the  instructions  of  the  major-general  commftnd- 
ing  the  division,  conveyed  in  your  letter  of  the  11th  iostant,  I  have  the 
honor  to  submit  the  following  report  of  operations  in  this  department 
daring  the  year  ending  September  30,  1872. 

October  10  and  11. — Pursuant  to  instmctiona  from  Major  C.  H.  Mor- 
gan, Fourth  Artillery,  commanding  at  Baleigh,  North  Carolina,  Batter- 
ies "G"  and  "K,"  Fourth  Artillery,  rejoined  their  respective  stations, 
(the  former  Fort  Johnson,  the  latter  Fort  Macon,)  from  detadied  service 
in  Robeson  County,  North  Carolina. 

October  17,  1871. — In  compliance  with  instructions  from  the  'War  De- 
partment of  October  11,  Captain  H.  W.  Clossou,  First  Artillery,  with 
three  companies-  of  the  First  Artillery  from  Fort  Hamilton,  one  from 
Fort  IrVardsworth,  and  two  from  Fort  Wood,  Xew  York  Harbor,  and 
Colonel  Bomford,  with  the  Eighth  Regiment  of  Infantry  from  David'a 
Island,  the  whole  under  command  of  Colonel  L  Vodges,  First  Artillery, 
proceeded  to  Brooklyn,  New  York,  to  assist  Supervisor  8.  B.  Datcher, 
Internal  Revenue  Department,  in  the  execution  of  his  duties.  The 
troops,  after  performing  in  V  creditable  manner  the  duties  assigned 
them,  returned  to  their  respective  stations  in  the  evening,  with  the  ei 
ception  of  one  company  of  the  Eighth  Infantry,  which  remained  at  the 
navy-yard  in  charge  of  the  captured  property  until  October  19. 

November  1. — The  State  of  North  Carolina  was  transferred  to  the  De- 
partment of  the  South  by  General  Orders  No.  66,  War  Department, 
Adjutant-General's  Office,  November  1,  1871. 

iiovember  2. — In  pursuance  of  instructions  from  the  division  com- 
niander,  four  companies  (D,  £,  G,  and  1)  of  the  Eighth  Infantry,  under 
Major  J.  D.  WilkiuB,  Eighth  Infantry,  left  David's  Island,  New  York 
Harbor,  for  Chicago,  Illinois,  in  the  Military  Division  of  the  Missouri. 
,  November  6,  7,  and  8. — In  pursuance  of  instructions  from  the  War 
Department,  based  on  the  represeutatious  of  the  Secretary  of  the  Treas- 
ury as  to  the  possibility  of  there  being  a  riot  in  New  York  City  duriug 
the  November  elections,  the  troops  at  Forts  Hamilton  and  Wood,  New 
York  Harbor,  were  held  in  readiness  to  come  to  New  York  at  a  mo- 
ment's notice,  with  a  view  to  protecting  the  treasure  in  the  office  of  the 
Assistant  Treasurer  of  the  (inited  States.  No  occasion  arose  for  the 
use  of  the  troops. 

December  12. — I  inspected  the  post  of  Fort  Wood,  New  York  Harbor. 

Febrvary  12, 1872. — TLe  remains  of  Brigadier- General  Robert  Ander- 
son, United  States  Army,  were  brought  to  New  York  City  from  Fort 
Monroe,  Virginia,  and  were  deposited  temporarily  in  the  Marble  Ceme- 
tery, Second  avenue. 

March  24  and  25. — I  inspected  Forts  McHenry,  Foote,  and  Washing- 
ton, Maryland. 

April  3. — The  remains  of  Brigadier-General  Anderson  were  taken 
from  the  Marble  Cemetery,  Second  avenue,  New  York  City,  to 
the  foot  of  Thirty-fourth  street,  North  River,  and  placed  on  a  steamer 
for  West  Point,  the  place  of  final  interment.  Light  Battery  K  and 
Batteries  E  and  H,  First  United  States  Artillery,  several  regiments  of 
the  National  Guard,  State  of  New  York,  civic  societies,  Sac,  acteil  as  an 
escort  ou  the  occasion. 

April  25. — I  inspected  Fort  Monroe,  Virginia. 
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J/ffylL — I  inspected  Forts  Hamilton  and  Wadsworth,  New  York 
Uarbor. 

JuM  19. — lu  compliance  with  instructions  from  the  War  Department, 
Batteries  M  and  F,  Fourth  Artillery,  stationed  respectively  at  Fort 
Washington  and  Fort  Foote,  Maryland,  exchanged  stations. 

Daring  the  months  of  July  and  August  I  inspected  the  eastern  posts 
of  tbe  department  and  the  post  of  Plattahurgh  Barracks,  New  York. 

Jviji  5. — lu  obedience  to  orders  from  division  headquarters,  the  head- 
qoarters  and  fx>mpaniea  A,  B,  O,  F,  H,  and  K,  of  the  Eighth  Infantry, 
stationed  at  David's  Island,  New  York  Harbor,  left  that  post  for  the 
Uihtary  Division  of  the  Missouri.  The  post  remains  in  charge  of  an 
■gent  of  the  Quartermaster's  Department. 

S^iember  16. — In  compliance  with  iustructions  from  division  head- 
qoarWrs,  Battery  F,  Fourth  Artillery,  left  Fort  Washington  for  Fort 
jilcHeniy,  Maryland.  The  former  post  is  now  in  charge  of  the  Engineer 
Department.  ' 

As  the  officers  at  Plattaburgh  Barracks  are  much  Crowded  in  thfflr 
qaarterSj  and  may  become  so  much  so,  when  the  northern  portion  of  the 
reser\'abon  at  that  place  is  set  apart  for  civil  purposes,  as  to  make  it 
DMessary  to  hire  quarters  in  the  village,  at  a  great  distance  from  the 
men,  I  have  to  recommend  that  ^e  battery  of  the  First  Artillery,  now 
there,  be  transferred  this  autumn  to  New  York  Harbor,  in  order  to  give 
another  battery  to  the  extensive  and  important  works  on  Staten  Island. 
These  works  will  soon  have  sufficient  quarters  for  this  addition,  which 
(hey  much  need. 

A  recent  visit  to  Halifax,  and  to  the  British  troops  stationed  there, 
has  confiroied  me  in  the  opinion  1  have  heretofore  expressed  in  my 
Imports,  that  in  the  manner  of  enforcing  discipline  we  are  much  behind 
the  British  service.  I  find  that,  while  their  soldiers  are  worse  paid, 
worse  fed,  and  worse  clothed,  their  punishments  are  milder  and  their 
discipline  much  better  than  with  us. 

Much  of  this  difference  between  us,  in  the  latter  particular,  is,  I  think, 
lieTond  a  question  due  to  their  system,  and  to  our  want  of  one,  in  the 
matter  of  military  panishmeuts.  This  subject  has  be«n  already  before  • 
tlie  War  Department,  and  by  it  submitted  to  Coilgieas,  and  I  wish  to 
udd  here  but  one  additional  remark  to  what  I  have  before  said  on  this 
subject;  that  is,  that  while  their  system  is  more  readily  and  more  per- 
Iwtly  carried  out  by  appropriate  buildings,  it  is  not  dependent  ujton 
itirm.  At  Halifax  the  military  prison  was  in  an  old  frame  building  of 
Iml  little  v.'ilue.  I  am  sure,  the  system,  as  far  as  it  is  applicable,  can  be 
r«idi!y  adopted  in  our  service  at  comparatively  little  cost,  and,  by 
aatbority  of  the  War  Department,  without  further  legislation. 

I  inclose  herewith  a  return  showing  the  present  distribution  of  the 
troops  in  the  department;  also,  the  reiwrts  of  the  several  chiefs  of  the 
fXaS  departments  at  these  headquarters,  exhibiting  in  detail  the  opera- 
tiuua  of  their  departments  during  the  past  year. 
Very  respectfully,  your  obeJient  servant, 

iKviN  Mcdowell, 

Brevet  Major  General,  Commanding  Department, 
The  Assistant  Adjutant-Gbnbbal, 

Headquarters  Military  I>iwiioit  of  the  Atlantic, 

Philadelphia,  I'eumylvania. 


inyGoogIc 


REPORT   OF   THE    SECRETARY    OF    WAR. 


REPORT   OF   BRiGADIERGESEEAL   COOKE. 

ilEADQUABTERS  DEPARTMENT  OF  THE  LAKES, 

Detroit,  Michigan,  September  27, 187a. 

Sir:  1  Lave  tbe  houor  to  report,  an  follows,  the  operatione  of  this 
military  department  in  tlie  last  year. 

Xo  ehange  has  taken  place  since  my  last  annual  import  in  the  stations 
of  the  First  Infantry  and  three  batteries  First  Artillery,  which  coiifili- 
tute  the  military  force  of  the  department. 

The  northern  part  of  tliis  State,  bnt  especially  the  great  promontory 
into  Lake  Siii)erior,  is  a  sterile  copper  and  iron  mining  region ;  its  chief 
population  minertj — many  of  these  rude  and  ij^orant  foreigners;  the 
civil  authorities  are  feeble,  and  there  is  no  militia  organization  in  the 
State. 

In  May  last  at  least  Ij-W)  of  these  miners,  in  the  vicinity  of  Hoajrhtno, 
combined  in  a  "Htrike;''  they  became  nearly  all  armed,  and  at  l»st  iidt 
only  defied  the  civil  authorities,  bnt  rescne<l  prisoners,  disarmed  tlif 
sheriffs  posse,  and  threatened  the  peaceably  dispostnl.  The  governor  uf 
the  State,  presenting  to  me  ofDcinl  proofs  of  this  state  of  thinfp:,  receivnl 
by  telejrraph  on  May  11,  made  very  urgent  ap|»liention  for  mititjiry  assist- 
ance. The  emergency  appearing  great,  I  determined  to  give  the  instiiiii 
aid  of  a  military  i>osse. 

Accordingly  troops  were  ordered,  and  were  in  a  few  hours  in  molion; 
l>arts  of  fonr  companies,  First  Infantry,  from  Forts  Wayne,  Gratiot,  awl 
Brady,  all  under  command  of  Captain  K.  Biites.  He  reached  Honghtim 
May  Iti,  and,  accompanying  the  Hherifl',  made  a  night-march,  and  reacheil 
the  Calumet  au«l  Uecla  mine,  tbe  neat  of  disorder,  very  early  in  the 
morning.  This  demonstration  proved  sufilctent;  and  in  a  short  time  a 
largo  procession  of  miners,  headed  by  a  banil  of  music,  approacbeil 
with  tbe  men  for  whom  warrants  had  issued  in  front,  and  these  sur- 
rendered themselves  to  the  sheriff. 

After  a  few  days,  when  everything  was  (juiet,  the  battalion  w.is 
remanded  to  their  several  stations,  tbe  two  companies  of  Fort  Wajiic 
arriving  June  2. 

Captain  Bates  praises  in  bis  rejiort  the  "excellent  quiet  and  digniSi'il 
conduct"  of  his  men.  lie  himsulf  showed  Judgment,  prndenee,  and 
tact. 

The  whole  action  seems  to  have  been  not  only  necessary,  but  very 
promptly,  <inietly,  and  effectively  executed. 

The  changes  of  tbe  year  in  numbers  are  as  follows: 


Byrerniit* ;i:t:l      By  tnnisfri' >■ 

By  trunitfer fi      Hv  <lim.-liHrKc I"'"' 

fl-oni  iU'w?rtioii :i">     Hv  lUwrtiuii ITti 

I  lly  clf,ilU '• 

Of  the  above  recruits  IJj  are  only  now  on  their  way  to  tbeir  assigneil 
stations,  and  it  ajipears  that  149  have  lieen  cnlistc<l  at  the  \mstn. 

Conforming  to  iustructiona  from  division  headquarters  of  January  10. 
187i,  since  that  date  the  discharged  convicts  of  the  department  have 
been  imprisoned  at  Forts  Wayne  and  Niagara,  and  Madison  Barracks. 
At  Fort  Wayne  1  find  that,  with  this  addition  to  ordinary  prisoners,  tin- 
prison  accommodation  is  scarcely  sufficient  or  secure;  and  if  this  plan 
be  continued,  the  erection  of  a  separate  and  stronger  prison  is  recom- 
mended. 
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At  Fort  Niagara  the  difficulty  has  occurred  of  an  insufficiency  of 
force  to  guard  securely  the  prisoners  at  work ;  this  owing  to  the  reduced 
strength  of  the  single  company  constituting  the  garrison.  If  the  change, 
vhich  has  been  recommended,  to  a  general  prison-system  be  legalized, 
these  difficulties  of  course  will  cease. 

At  Fort  Brady  the  hospital  is  so  old  and  worn  that  it  is  recommended 
ilial  a  small  new  one  be  erected  next  summer,  in  which  case  the  old 
liuildiug  would  be  used  as  long  as  habitable  by  laundresses,  for  whom 
there  are  now  no  quarters  in  the  garrison  grounds. 

The  health  of  the  troops  has  been  excellent;  at  my  inspection  of  the 
jKHts  there  was  scarcely  the  average  of  one  patient  in  hospital. 

I  cannot  on  this  occasion  praise  the  proficiency  in  military  exercises 
shown  by  some  of  the  First  Infantry  garrisons,  and  particularly  Fort 
Wajne,  whose  permanent  commander  has  for  several  months  been  on 
detached  duty. 

The  number  of  claims  for  honorable  discharge,  bounty,  and  pay,  by 
late  volunteers,  mostly  reported  deserters  on  muster-out  rolls  of  their 
ur|i(unizatious,  received  since  last  report,  is  171,  (in  the  preceding  year 
IH'j)  the  number  disposed  of  during  the  year,  180 ;  87  receiving  honor- 
able and  93  dishonorable  discharges,  leaving  100  under  investigation. 
Verv  respectfullv,  your  obedient  ser\-ant, 

P.  ST.  GEO.  COOKE, 
Brigadier-General,  Commanding. 
Colonel  RicHABD  C.  Dru:)!, 

Assislant  Adjutant- Oenernt,  Military  Dicision  o/the  Atlantic, 
Philadelphia,  Pennsylca 


hepokt  op  major-gesekal  schofield. 

Headquarters  Militaby  Division  op  tub  Pacific, 

San  Francitco,  California,  OcU^)er  2,  1872. 

Sib  :  I  hare  the  honor  to  submit  the  following  report  of  operations 
in  this  military  division  during  the  past  year. 

The  organization  of  the  division  remains  the  same  as  at  the  date  of 
loy  last  annnal  report.  Generals  Canby  and  Cook  remain  in  command 
of  the  departments  of  the  Columbia  and  Arizona,  respectively.  General 
Ord  having  been  transferred  on  the  14th  of  December  last  to  the  De- 
partment of  the  Platto,  the  immediate  command  of  the  Department  of 
California  has,  since  that  date,  devolved  upon  the  division  commander. 

The  troops  serving  in  the  division  are  the  same  as  daring  the  previous 
year,  with  the  exception  of  the  Fifth  Cavalry,  from  the  Division  of  the 
Missouri,  substituted  for  the  Third,  in  the  Department  of  Arizona. 

The  Twenty-first  Infantry,  having  served  the  usual  period  in  Arizona, 
has  been  transferred  to  the  Department  of  the  Columbia,  being  replaced 
l)y  the  Twenty-third  from  that  department.  One  company  of  the 
Twelfth  Infantry  has  been  relieved  from  service  in  Arizona  by  another 
romp&ny  of  the  same  regiment  from  the  Department  of  California.  The 
tfmaining  two  companies  of  that  regiment  in  Arizona  will  be  relieved 
••J  similttr  transfers  as  soon  as  practicable.  One  of  the  batteries  of  the 
^ond  Artillery,  composing  the  garrison  of  Sitka,  Alaska,  has,  in  like 
tanner,  been  relieved  by  another  battery  from  San  Francisco.  These 
tnnsfers  have  been  ma^le  from  time  to  time  during  the  year,  as  com- 
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panics  coulil  be  moved  without  injury  to  the  service,  aud  with  all 
possible  regard  to  economy. 

It  is  believed  to  be  just  and  wise  policy  to  limit  tbe  period  of  8er\'ice 
of  troops  at  very  remote  and  unbealthy  stations  to  a  period  varying 
from  two  to  four  years,  according  to  circumstances. 

The  small  force,  (less  than  five  hundred  men,)  exclusive  of  the  garri- 
sons in  San  Francisco  Harbor,  serving  in  the  Department  of  California, 
has  been  successfully  employed  during  tbe  past  year  in  preserving 
peaceable  relations  between  the  numerous  bands  of  Indians  inhabiting 
the  mountainous  regions  of  California  and  Kevada  and  the  scattered 
settlers.  Although  tbe  troops  have  frequently  been  called  upon  to  pre- 
vent or  settle  minor  difficulties  between  individuals,  no  serious  disturb- 
ance of  any  kind  has  occurred.  Many  of  the  Indians  are  industrious, 
all  are  peaceably  disposed,  and  continue  to  maintain  very  salisfactorj- 
relations  with  their  white  ueigbbors. 

Tbe  only  ground  for  serious  apprehension  in  future  is  the  starvation 
that  is  sometimes  inevitable,  during  the  severe  winter  months,  unless 
relieved  from  the  military  stores.  This  humane  and  economical  mode 
of  preventing  war  by  removing  its  cause  having  now  been  prohibited 
by  law,  unless  the  Indian  bureau  is  fully  prepared  t«  meet  such  emer- 
gencies, which,  I  apprehend,  it  is  not,  a  conflict  with  the  Indians  in  this 
department  during  the  coming  winter  may  reasonably  be  expected. 

Camp  Independence,CaUfomia,formerIybuiltof  adobes  and  destroyed 
by  earthquake  last  spring,  is  now  in  process  of  reconstruction.  The 
new  baildings  are  to  be  of  wood,  obtained  mainly  in  the  vicinity  of  the 
post,  put'up  in  the  plainest  and  most  economical  manner.  The  troops 
at  the  post  ^oue  company  of  the  Twelfth  Infantry)  are  doing  an  import- 
ant service  in  protecting  the  settlement  of  Owen's  itiver  Valley  and  the 
adjacent  mining  regions.  It  is  hoped  that  section  will  be  able  to  dis- 
pense with  the  aid  of  troops  in  a  few  years. 

Camp  Halteck,  Nevada,  having  been  established  before  tbe  location 
of  the  Central  Pacific  Railroad,  is  twelve  miles  from  that  road.  It  is 
consequently  less  efficient  aud  more  expensive  in  the  supply  of  troops 
than  it  would  be  at  some  point  on  tbe  road.  Yet,  as  the  buildings  are 
now  in  good  condition^  having  been  repaired  within  the  last  year,  to 
avoid  the  cost  of  building  a  new  post,  I  do  not  now  urge  the  removal  of 
Camp  Halleclt.  It  is  occupied  by  one  company  of  the  First  Cavalry 
and  one  of  the  Twelfth  Infantry. 

Camp  McDeruiit,  IJevada,  is  barely  fit  for  occupation  during  the  com- 
ing winter  by  its  present  garrison — one  company  of  the  First  Cavalry. 
It  cannot  be  made  comfortable  for  any  considerable  time  at  a  cost  less 
than  that  of  the  building  of  a  new  post.  It  is  not  well  located,  and  is 
all  expensive  point  for  supplies.  It  is  believed  a  much  better  point, 
nearer  the  railroad  and  nearer  the  sources  of  fuel  and  forage,  can  be 
selected.  I  therefore  respectfully  recommend  that  the  necessary  funds 
be  supplied  to  rebuild  Camp  McDermit  at  a  more  suitable  location. 

Fort  Hall,  Idaho,  recently  transferred  to  this  department  from  that 
of  the  Columbia,  is  a  new  post,  well  located,  and  in  good  condition,  oc- 
cupied by  one  company  of  the  Twelfth  Infantry. 

Camp  Bidwell,  California,  one  company  of  the  First  Cavalry,  is  judi- 
ciously located  in  a  rich  section  of  country,  where  the  presence  of  troops 
is  very  necessary  to  protect  the  large  agricultural  and  grazing  interests 
against  Indian  depredations.  Even  though  tbe  Indians  be  removed,  as 
proposed,  to  a  reservation  at  some  distance,  it  will  be  necessary  to  main- 
tain this  post  for  effective  protection  of  the  settlements  from  raiding 
parties,  which  cannot  be  prevented  from  leaving  the  reservation.    The 
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tampi^  ill  taircoudition,  but  re^^iiires  sooie  reiuiins,  for  wliicli  siiecial 
(-etiolates  will  Iw  made. 

Camp  Wright,  one  compaiij',  and  Camp  Oastoii,  two  companies 
TwelfUi  Infautry,  are  judiciously  located,  and  it  cannot  be  foieseeii 
irlien  they  will  no  longer  be  necessary.  Tlie  buildings  reqnire  some 
slijrbt  repairs,  tbe  estimates  for  which  havt  been  called  for. 

Camp  Metati  was  a  temporary  Bummer  camp  located  ou  tbe  Lower  Kla- 
ai3tii  Kiver.  for  tbe  purpose  of  preventing  coltision  between  two  hostile 
)>3iids  of  Indians,  which  threatened  to  involve  the  neighboring  whites. 
Tlie  trooi>s  have  recently  been  withdrawn  to  their  quarters  at  Camp 
(iDston. 

Angel  Islaud  and  Benicia  Barracks,  California,  are  the  headquarters 
■if  die  Twelfth  Infantry  and  First  Cavalry,  respectively,  and  are  the 
ilepols  from  which  recruits  are  distributed  throughout  the  division,  and 
ibe  temporary  quarters  for  troops  tm  tratiBitu.  Additional  barracks  for 
one  company  of  infantry  should  be  bailt  at  Angel  Island. 

The  Presidio  of  San  IVaucisco  is  the  headquarters  and  principal  Sta- 
tion of  the  Second  Artillery.  It  is  an  important  permaneut  post,  to  be 
oKnpied  by  tbe  garrison  troops  of  the  neighboring  defenses  of  the 
<M<leii  Gate.  Permanent  barracks  for  this  garrison  are  much  needed, 
iind  I  hope  an  appropriation  will  be  made  for  their  construction,  acconl- 
iiig  to  the  plans  heretofore  submitted. 

Point  San  Josi;,  or  Black  Point,  an  important  position  in  the  defenses 
iif  Siiii  Francisco  Harbor,  is  occupied  by  one  battery  of  the  Second  Ar- 
tillery, sheltered  in  temporary  and  inferior  buildings.  I  do  not  recom- 
mend the  construction  of  any  permanent  barraoks  until  after  the  com- 
liletion  of  the  permanent  fortification  of  the  point. 

AIci\tTaz  Island,  tbe  most  important  interior  position  iu  the  harbor  of 
6aD  Francisco,  and  now  in  process  of  permanent  fortification,  is  also  the 
military  prison  for  the  entire  Division  of  tbe  PacifiCj  and  is  much  the 
most  important  post  on  the  Pacific  coast.  It  is  garrisoned  by  two  bat- 
teries of  the  Second  Artillery,  also  serving  as  prison-guard.  All  soldiers 
tonvicted  of  desertion  and  other  crimes,  whose  sentences  involve  dis- 
faoDorable  discharge  irom  the  service,  are  sent  to  this  prison.  The  crim- 
inals are  tbns'separated  from  contact  with  their  former  comrades,  and 
ibe  troops  in  active  service  are  relieved  from  the  burden  of  guarding 
them,  while  their  escape  is  rendered  impossible  by  the  insular  position 
of  their  prison.  Their  labor  upon  the  fortifications  more  than  repays 
ail  expense  incurred  ou  their  account  This  system  is  found  to  be  in  all 
nspects  advaDtageoRS  to  the  service,  and  its  general  adoption  is  believed 
to  be  advisable. 

Some  enlargement  of  the  prison  at  Alcatraz  should  be  made,  of  which 
plans  and  estimates  have  heretofore  been  submitted,  and  permanent 
liarracks  for  the  garrison  should  be  constructed  within  the  nest  year. 
Ilans  and  estimates  for  this  bnilding  have  been  submitted  by  the  board 
'•f  engineers  for  the  Pacific  coast,  witli  whose  views  on  this  subject  I 
tabe  pleasnre  in  expressing  my  concurrence. 

Verlci  Baeua  Island,  in  addition  to  its  great  importance  as  a  defens- 
ive po:iition,  is  the  best  point  for  the  main  depot  of  supplies  for  the 
Pacific  coast.  It  is  now  occapied  by  the  division  quartermaster's  depot, 
nnder  guard  of  a  small  detachment  of  the  Second  Artillery.  The  build- 
ings are  of  a  temporary  character,  but  sufficient  for  present  uses. 

The  business  of  the  several  staff  departments  of  the  Division  and 
bepartmeat  of  Califoruia  has  been  transacted  during  the  year  to  my 
ntite  satisfaction,  and  with  economy  and  fidelity  to  the  Government. 


ogle 
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I  respectfally  refer  to  the  reports  of  Geuerals  Oanby  and  Crook  for 
the  detftils  of  operations  in  their  departments. 

I  Lave  tlie  lionor  to  be,  very  respectfully,  your  obedient  serraiit, 

J.  M.  scnoriELD, 
Major-Oeneral,  Commanding. 
The  Adji:tant-(1enekal  United  States  Aemy,  Weukington,  D.  C. 


ItEI'ORT  OF  EEIGA1>IEE-GENERAL  CANBY. 

IlKAD(JUARTEHS  DBPARTMBNT  OF  THE  COLtTMBIA, 

Portland,  Oregon,  October  1, 1S72. 
SlRi  I  bave  the  honor  to  submit,  for  tbe  information  of  tbe  major 
general  commanding,  the  following  report  of  oi>eTations  in  tbis  departs 
ment  daring  tbe  past  year:  • 

Under  instrnctions  from  division  headquarters,  the  Twenty-third  In- 
fantry bag  been  transferred  to  the  Department  of  Arizona,  and  tbe 
headquarters  and  nine  companies  of  the  Twenty-first  Infantry  bave 
joined  from  that  department.  Company  H,  Second  Artillery,  has  joined 
from  the  Department  of  California,  and  Company  I  of  the  same  regi- 
ment has  been  transferred  to  that  department ;  and,  by  War  Department 
General  Orders  No.  5C,  of  June  26, 1872,  the  post  of  Fort  Hall,  Idaho, 
with  its  garrison,  (Company  C,  Twelfth  Infantry,)  has  been  transferred 
to  tbe  Department  of  California.  The  force  now  in  the  departmeut 
consists  of  fonr  companies  of  cavalry,  four  of  artillery,  and  nine  of 
infantry,  with  an  aggregate  strength  of  (present  and  absent)  1,072, 
which  will  be  increased  by  another  company  of  the  Twenty-first  Infantry, 
now  en  route  from  the  Departmeut  of  Arizona. 

The  distribution  will  be  as  follows : 

Fort  Stevens,  Oregon. — Company  M,  Second  Artillery;  aggregate  pres- 
ent, 2  commissioned  officers,  '67  enlisted  men. 

Fort  Klamath,  Oregon. — Company  B,  First  Cavalry,  and  Company  F, 
Twenty-first  Infantry  j  aggregate  present,  4  commissioned  officers,  99 
enlisted  men. 

Camp  Warner,  Oregon. — Company  F,  First  Cavalry,  and  Company  D, 
Twenty-first  Infantry- ;  aggregate  present,  3  commissioned  officers,  94 
enlisted  men. 

Camp  Harney,  Oregon. — Company  H,  First  Cavalry,  and  Company  A, 
Twenty-first  Infantry ;  aggregate  present,  4  commissioned  officers,  81) 
enlisted  men. 

FortBoiae,  Idaho  Territory. — Company K,  Twenty-first  Infantry ;  aggre- 
gate present,  2  commissioned  officers,  41  eubsted  men. 

Fort  Lapicai,  Idaho  Territory. — Company  E,  First  Cavalry,  and  Com- 
pany G,  Twenty-first  Infantry;  aggregate  present,  5  commissioned 
officers,  91  enlisted  men. 

Fort  Colville,  Washington  Territory. — Company  B,  Twenty-first  In- 
fantry; aggregate  present,  2  commissioned  oHicers,  47  enlisted  men. 

Fort  Vancouver,  Washington  Territory. — Headquarters,  and  Companies 
0  and  I,  Twenty-first  Infantry ;  aggregate  present,  1-t  commissioned 
officers,  197  enlisted  men,  and,  after  its  arrival  from  Arizona,  Company 
B,  Twenty-first  Infantry,  aggregate  nnknown. 

Fort  Cape  Disappointment,  Washington  Territory. — Comjwiny  E,  Second 
Artillery;  aggregate  present,  3  commissioned  officers,  59  enlisted  men. 

Camp  San  Juan  Island,  Washington  Territory. — Company  H,  Twenty- 
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first  luliiDtrj' ;  ng^egate  prescDt,  2  commissioned  officers,  43  enlisted 

Sitita,  Alaska. — Companies  C  and  S,  Second  Artillery;  aggregate 
present,  G  commissioned  officers,  115  enlisted  men. 

Vancouver  Arsenal,  Washington  Territory, — ^Detocliment  of  ordnauce ; 
aggregate  present,  1  commissioaed  officer,  15  enlisted  men. 

Tbe  changes  witbin  tbe  department  are  exhibited  by  the  accomptiny- 
iDf  table  A.' 

Ihe  changes  in  the  personnel  during  the  year  have  been  as  follows: 


Bf  traiu&r 993     By  transfer 1,033 

BjMcniitB 315     Bjr  dischwge 218 

From  desert  iou AS  I  By  deatb 9 

!  BydeKrtioa 239 

*>De  hundred  and  twenty-seven  discharges  were  by  expiration  of  en- 
listment, twenty-six  for  disability,  iltty-flve  by  sentence  of  conrts-mar- 
dxl,  and  ten  firom  miscellaneous  causes.  One  bnndred  and  six  of  the 
recraits  were  enlisted  or  re-enlisted  within  the  Department.  Thepro- 
giortion  of  desertion  is  as  great  as  during  the  period  embraced  in  my 
lut  report,  and  is  dae  td  tbe  same  causes.  Tbe  laws  of  May  15, 1872, 
"to  establish  the  pay  of  the  enlisted  men  of  the  Army,"  and  "  to  establish 
a  sf 8tem  of  deposit  to  prevent  desertion,  &€.,"  have  been  in  operation 
too  short  a  time  t^  produce  any  marked  effects,  but  it  is  not  doubted 
iliey  will  soou  work  a  very  beneficial  change. 

The  standard  strength  of  the  companies  assigned  to  this  department 
is  1,194,  but  the  actual  strength  is  nsnally  so  far  below  the  standard 
ihat  at  small  posts  tbe  effective  strength  is  absorbed  bj  tbe  necessary 
Torking  details,  and  when  this  occurs  at  posts  in  the  Indian  country 
aod  remote  from  snccor,  this  condition  is  not  only  embarrassing,  but  is 
an  exhibition  of  weakness  that  jeopardizes  the  influence  of  the  post  over 
tbe  sDiTounding  Indians.  Several  instances  have  occurred  daring  tbe 
past  year  in  which  the  ability  tx)  exhibit,  aud,  if  necessary,  to  apply  force, 
woQld  hare  exercised  a  sa-lutary  inflaence.  The  appropriate  remedy  is 
the  concentration  of  the  troops  and  the  occupation  of  fewer  poiuts ;  bat 
witen  this  cannot  be  done,  I  recommend  that  the  strength  of  artillery 
and  infantry  companies  at  remote  aud  isolated  posts,  such  as  i<'ort  Boise, 
Fnrt  Colville,  and  Sitka,  be  increased  to  eigh^  men.  Under  existing 
laws,  I  suppose  that  can  only  be  done  by  subtracting  it  from  tbe 
rtrength  of  other  companies  more  favorably  located,  and,  objectionable 
asihis  might  be,  it  is  preferable  to  leaving  distant  ports  in  their  present 
Teak  aud  inefficient  condition. 

The  relations  with  the  Indians  in  the  department  during  the  past  year 
present  no  marked  features.  Some  apprehension  of  trouble  with  tbe 
Modais  made  it  necessary  to  keep  a  detachment  in  their  country  for  a 
^bort  time  in  the  early  spring.  It  is  proposed  by  the  superintendent  for 
this  State  to  collect  these  Indians  during  the  present  month,  and 
Klablish  them  on  their  reservation  near  Yainax  Station.  ISo  trouble  is 
aoticipsted,  but  provision  has  been  made  for  giving  the  superintendent 
the  aid  of  the  troops,  if  force  should  become  necessary.  Some  robberies 
»ere  committed  in  Southeastern  Oregon  by  Fah-utahs  of  Wea-we-wa's 
band,  but  the  robbers  were  promptly  pursued  by  tbe  troops,  the  pro- 
puty  recovered,  and  the  thieves  are  now  undergoing  punishment  at 
l^p  Warner.     Some  uneasiness  was  occasioned  in  Idaho  by  tbean- 

otial  assemblage  of  tbe  Indians  at  their  camas-gronuds,  following  imme- 
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diately  after  some  murders  committed  on  Wood  Kiver  bj*  the  baod  of 
"Banuack  Suir,"  as  reported  on  tbe  23d  of  July.  The  number  aBsem- 
bled  tbis  year  was  about  2,500,  and  vaa  composed  maiuly  of  Indians  from 
the  Xez  Perce,  Muatilla,  aud  Snake  Bannack  reser^'ations,  and  they 
vere  absent,  it  is  understood,  by  permission  from  their  respective  agents. 
They  are  peaceable  in  their  character,  but  are  so  liable  to  be  miscon- 
strued that,  if  their  absence  cannot  be  prevented,  I  think  it  would  be 
good  policy  to  send  with  the  Indians  from  each  reservation' an  ageut  or 
t^mploy^,  who  would  be  useful  in  controlling  the  Indians,  and  as  a 
medium  of  communication  between  them  and  the  settlors,  in  allaying 
any  apprehensions  that  might  be  felt  by  them  as  to  the  objects  and  in- 
tentions of  the  Indians.  If  the  cavalrj'  force  in  tbe  department  is  not 
reduced,  I  propose  to  send  next  year  a  company  to  Fort  Boise  during 
the  season  of  cam  as-digging,  and  would  have  done  so  last  summer  but 
for  the  fact  that  tbe  cavalry  was  then  under  oi-ders  to  leave  the  depart- 
ment. 

On  the  Ist  of  June  a  difficulty  occurred  at  Sitka,  in  which  some  In- 
dians living  at  Cross  Sonnd  were  wounded.  The  band  to  which  the 
Indians  belonged  assumed  a  threatening  attitude  upon  the  occasion  of 
the  visit  of  the  steamer  Bose,  a  trading- vessel,  to  that  place.  No  actual 
hostility  was  committed;  but  as  tbe  trade  in  Alaska  is  extended,  it  is 
very  possible  that  outrages  may  be  committed,  and  as  our  fnture  rela- 
tions with  these  Indiana  will  very  greatly  depend  upon  our  ability  to  meet 
and  punish  them  promptly,  I  renew  my  previous  recommendation  that 
an  armed  steam-vessel  should  be  stationed  at  Sitka.  For  tbe  same 
reason,  tbe  strength  of  the  garrison  shonld  be  increased,  as  suggeste<l 
above,  as  with  tbe  present  strength  no  detachments  can  safely  be  made. 
Some  confusion  seems  to  exist  with  regard  to  the  sale  of  arms  and  am- 
munition to  the  Indians  in  Alaska,  The  instructions  of  February  20, 
1869,  have  been  suspended  by  others  of  a  late  date,  tbe  exact  purport  of 
which  is  not  known  here.  The  collector  at  Sitka  complains  of  the  com- 
manding officer  for  not  breaking  up  the  liquor  traffic,  while,  on  the  other 
hand,  it  is  represented  that  the  efforts  of  the  military  authorities  are 
embairasaed  by  the  fact  that  liquors  seized  by  the  custom-house  are  sold 
at  Sitka,  the  vendors  alleging  that  they  sell  only  what  they  have  pur- 
chased from  the  Government,  and  that  the  purchase  carries  with  it  the 
right  to  sell.  To  take  away  this  excuse,  it  is  recommended  that  the 
Secretary  of  the  Treasury  be  asked  to  direct  that  liquors  seized  here- 
after be  sent  out  of  the  district  for  sale. 

Since  the  date  of  my  last  report,  a  reservation  has  l>een  selected  for 
the  Pah-Utah  Indians  in  Southeastern  Oregon,  and  another  in  Washiog- 
ton  Territory  for  the  Indians  north  of  the  Columbia  and  Snake  Bivers 
and  east  of  the  Cascade  Mountains.  The  concentration  of  the  Indians 
npon  these  reservations  will  anthorize  a  reduction  in  the  number  of  posts 
and  a  corresponding  increase  in  the  efficiency  and  economy  of  the  service. 
The  explorations  in  Southeastern  Oregon  show  that  Camp  Harney  is  eli- 
gibly situated  for  the  control  of  the  Indians  on  the  new  reservation,  and 
a  coi)y  of  Major  Otis's  report  is  transmitted  herewith,  marked  B. 

The  explorations  north  of  Snake  Hiver,  interrupted  by  the  propose<l 
transfer  of  cavalry  from  this  department,  were  resumed  as  soon  as  it 
was  known  that  tbe  transfer  would  not  be  made,  and  have  just  been  con- 
cluded. As  soon  as  Captain  Sanford's  detailed  report  is  received,  it  will 
be  forwarded,  with  a  separate  report. 

In  the  neighborhood  of  the  proposeil  reservation  la  Western  Idaho 
and  Washington  Territory  there  are  a  number  of  Indians  who  have  es- 
tablishe<l  themselves  ont«i<le  of  the  limits  of  the  proposed  reservations. 
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and  made  iniprovcmvnts  that  are  of  value.  Tlioy  are  generally  of  tlie 
mixed  race,  aud,  altliough  still  retaining  the  tribal  conneutioii,  have  but 
liltle  (ribal  interest;  aud  it  would  bo  a  serious  hardship  if  tliey  were 
oompelled  to  abaudon  tlieir  homes  and  go  ujion  the  reservations.  It  is 
lioped  that  some  arrangemeut  can  be  made  by  which  their  homes  can  bo 
6«-<.-ared  to  them  and  made  inalienable  for  a  number  of  years.  The 
^jooofr  the  tribal  organization  is  broken  up  aud  the  Indians  absorbe<l 
iuto  the  general  conintunity,  the  better  it  will  be  for  them  au<l  fur  us ; 
anil  I  think  that  this  case  presents  a  fair  opportunity  for  making  the 
experiment. 

The  posts  ill  the  department  have  all  been  insjieeted  siuce  the  date  of 
ilic  \ast  auuual  report,  and  found  to  be  improving  in  discipline  and  in 
Kilmiuist ration.  The  health  and  comfort  of  the  trooi>8  have  been  well 
r-AKil  for,  and  the  sanitary  conditiou  has  been  excellent.  The  medical 
director  rei)orta  1,422  CAses  of  disease  aud  8  deaths  during  the  year. 

The  condition  of  the  works  and  public  buildings  at  some  of  the  posts 
i^  very  poor.  The  fortittcations  at  the  mouth  of  the  Columbia,  (Fort 
■Stevens  and  Fort  Cajw  DlaRppointment,)  constructed  hastily  and  of  in- 
ilifferent  material,  are  rapidly  falling  into  decay,  as  will  he  seen  by  the 
accompauyiug  reports,  marked  C,  D,  and  E.  While  there  is  no  luitici- 
patiou  of  their  being  soon  needed  for  the  defense  of  the  river,  the  im- 
portance of  the  positions  they  occupy,  aud  the  growing  imiwrtance  of 
ibe  coDDtry  they  are  intended  to  cover,  require  that  they  uhould  not  be 
left  in  their  present  unserviceable  condition.  At  Fort  Klamath  a  new  hos- 
pital, officers*  qnarters,  (already  authorized,  but  the  work  postponed,)  and 
very  extensive  repairs  aud  iiyprovements  are  needed.  The  buildings  at 
the  post  are  of  the  most  flimsy  and  temporary  character,  and  it  will  coat 
ilmoBt  as  much  to  put  them  in  proper  conditiou  as  to  erect  new  build- 
ings. For  this  reason,  and  because  the  present  location  of  the  post  is 
almost  inaccessible  during  several  months  of  the  year,  I  have  delayed 
sobmitting  estimates  until  I  can  learn  the  result  of  a  reconnaissance  now 
bang  made.  (See  reports  herewith,  marked  F.)  I  ha^-e  already  recom- 
mended that  Camp  Warner  should  be  abandoned  and  its  garrison  trans* 
lierred  to  C»mp  Harney.  As  this  post  has  now  accommodations  for 
three  companies,  with  capacious  store-houses  and  stables,  it  will  be  neces- 
sary to  make  provision  for  one  company  only,  and  estimates  for  this  are 
DOW  being  prepared. 

At  Fort  Lapwai  a  new  hospital  and  new  officers'  quarters  will  be  re- 
quired if  the  post  is  continued.  The  Indian  commissioners  have  recom- 
mended ita  abandonmeut  and  the  establishment  of  a*  new  post  to  the 
north,  and  the  explorations  made  indicate  two  or  three  points  wliere  a 
[«st  could  be  established  that  would  subserve  the  purposes  of  both  Lap- 
wai and  Colville,  and  cover  the  whole  of  that  frontier  much  more  effect- 
ually. At  Fort  Colville  the  repairs  needed  will  cost  more  than  the 
baildings  are  worth.  (See  report,  marked  0.)  Fort  Dalles  has  beeu 
used  for  several  years  past  only  as  a  sub-depot  for  interior  posts,  but  is 
now  no  longer  needed  for  that  purpose,  and  I  recommend  that  it  be 
abandoned  as  a  military  post  and  sold.  The  report  of  the  assistant 
iQspector-general,  showing  the  present  condition  and  estimated  value 
uf  the  buildings,  is  transmitted  herewith,  marked  H. 

Estimates  for  the  repairs  required  at  Fort  Townshend  to  prepare  it 
for  re-occQpation,  when  the  troops  are  withdrawn  from  t^au  Juan  Island, 
liave  thready  been  submitted. 

Proposals  for  the  purchase  of  the  buildings  at  Forts  Kenoi  and  Kodiak, 
Alaska,  have  been  made,  but  were  rejectei^  because  the  price  oiFered  was 
too  small,  and  because  the  title  to  some  of  the  buildings  at  Kodiak — 
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those  transferred  by  the  Eiissiau  authorities — is  nnderstood  to  be  in 
contest. 

It  vas  hoped  that  the  decision  upon  the  Mission  claim  to  a  part  of 
the  Teservation  at  Fort  YaQconver  would  have  settled  all  the  qnestions, 
l)ut  since  the  decision  was  announced  two  other  claims  have  been 
revived,  and  are  now  being  pressed. 

For  details  of  operations  in  the  several  staff  departments,  reference  is 
made  to  the  reports,  transmitted  herewith,  marked  I,  K,  L,  M,  and  X. 
Verv  respectfully,  your  obedient  servant, 

ED.  K.  S.  CANBY, 
Brigadier-QeneraJ,  Commanding  Defartment. 
The  Assistant  Adjutant -General 

Military  IHrision  of  the  Facijic,  San  Franci»co,  California, 
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Ueadquaetees  Military  Division  of  the  Tacipic, 

San  Francisco,  California,  October  18, 1872. 

Sm :  I  have  the  bouor  to  forward  herewith  the  annaal  report  of  Brevet 
Major-General  George  Crook,  commanding  the  Department  of  Arizona, 
to  accompany  my  report  of  October  2, 1872. 

I  think  it  must  now  be  evident  that  forbearance  toward  the  Apaches 
of  Arizona  has  reached  its  extreme  limit,  jind  that  no  course  is  left  us 
bat  a  vigorous  and  unremitting  prosecution  of  the  war  they  have  so 
long  invited,  until  they  are  completely  subdued.  I  recommend  that 
General  Crook  be  given  ample  means  and  full  authority  to  deal  with 
this  difKcult  problem.  While  the  generous  provisions  made  for  those 
Indians  who  remain  upon  their  reservations  should  be  continued  as 
]ong  as  necessary,  great  care  should  be  taken  not  to  afford,  in  this  man- 
ner, a  place  of  refuge  and  of  preparation  for  those  engaged  in  acts  of 
hostility.  The  department  commander  should  have  full  authority  to 
prevent  such  abuse  and,  for  this  purpose,  to  impose  all  necessary  restric- 
tions upon  the  Indians  on  reservations. 

The  importance  of  telegraphic  communicatiou  with  the  principal  points 
in  Arizona  is  so  great  that  I  unite  with  General  Crook  in  again  inviting 
attention  to  this  snbject,  and  beg  leave  to  refer  to  my  special  report  of 
December  12, 1871,  for  the  details  of  the  proposed  line  and  estimated 
cost  of  construction. 


Major-iieneral,  Commanding. 
The  Adjvtant-Geneeal  United  States  Aemt, 

^Yallhing^on,  D.  C. 


Headquarters  Department  of  Arizona, 

Pregcott,  September  21, 1872. 
Sib  :  Iteferriug  to  affairs  in  this  department  since  my  annaal  report 
of  last  year,  I  have  the  honor  to  state  that  at  the  time  that  report  was 
made  headquarters  of  the  department  were  en  route  to  this  place,  at 
which  point  they  were  ordered  to  be  re-established,  in  parsuaace  of 
authority  from  the  division  commander. 

<  wGoogIc 
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The  officers  composiag  the  departmeut  staH',  witli  tbeii'  clerks  and 
records,  arrived  here  October  2j  a  month  later  than  I  had  anticipated, 
and  vbere  I  had  been  waiting  since  September  1. 

Temporary  shelters  for  the  offlcers,  offices,  and  records  were  hastily 
erected,  and  hostilities  against  the  Indians  having  been  suspended, 
attention  was  directed  to  correcting  the  many  abuses  which  were  in 
existence  in  the  administration  of  affairs  in  the  department,  and  which 
the  distance  from  headquarters,  at  wliieh  the  posts  were  located,  had 
heretofore  rendered  it  difficult,  if  not  impossible,  to  remedy. 

The  records  were  full  of  applications  from  officers  serving  outside  of 
the  department,  or  from  chiefs  of  departments  at  Washington,  for  infor- 
mation and  data  to  close  this  or  that  accounts  To  facilitate  this,  boards 
of  siuvey  were  instituted,  inspections  by  competent  officers  ordered,  and 
a  general  closing  up  of  unsettled  business  inangurated,  and  the  past 
year  has  been  one  in  which  the  administrative  departments  have  been 
pat  in  admirable  working  order;  and  with  the  improvements  still  going 
on  iu  this  direction,  under  the  efficient  chiefs  of  the  respective  depart- 
ments ou  duty  at  these  headquarters,  it  is  hoped  that  in  the  future 
Arizona,  instead  of  being  a  place  where  all  the  irregularities  known  to 
the  service  exist,  will  present  as  fair  a  record  for  economical  and  effective 
admiaistration  as  can  be  found  elsewhere  in  the  Army. 

The  quartermaster's  department  has  bad  to  labor  not  only  against 
the  natural  climatic  disadvantages,  which  make  transportation  of  great 
difficulty,  but  the  movements  of  the  Third  Cavalry  and  Twenty -first  In- 
fantry out,  and  the  Fifth  (Javalry  and  Twenty- third  Infantry  into  the 
ilepartment,  imposed  additional  burdens  in  that  direction,  which  it  was 
impossible  to  foresee,  or,  with  the  limited  quantity  in  the  department, 
to  provide  for.  In  consequence,  contractors  for  transportation  of  sup- 
plies have  in  some  instances  failed,  or  moved  so  slowly  as  to  render  it 
almost  as  embarrassing  as  complete  failure. 

The  transportation  of  supplies  in  a  country  where  ox  and  mule  teams 
are  the  sole  dependence  is,  of  course,  necessarily  slow,  but  in  thiscoon- 
try,  where  there  is  such  a  dearth  of  grass  and  water,  most  of  the  roads 
jBssing  over  arid  deserts,  upon  which  the  rays  of  a  burning  sun  fall  with 
nn interrupted  fierceness  for  months,  the  problem  is  proportionately  com- 
plicated. 

Sot  onlj'  this,  but  the  freightcrr  encamped  for  the  night  is  liable  to 
liud  himself  the  next  morning  without  animals  to  hanl  his  heavily -loaded 
"agons,  while  the  Apaches  are  feasting  npon  his  mules  or  oxen. 

Upon  investigation  it  was  found  that  the  number  of  draught-animals  in 
the  department  was  largely  in  excess  of  the  allowance  prescribed  in 
existing  orders,  and  measures  were  taken  to  have  the  surplus,  consist- 
ing of  brokea-down  and  worthless  animals,  condemned  and  sold  at  pub- 
lic sale. 

While  the  number  of  animals  for  draught  purposes  was  thus  materi- 
ally reduced,  the  efficiency  of  the  transportation  belonging  to  the  Oov- 
emment  was  not  impaired,  and  the  worthless  animals  sold  made  a  great 
aving  of  expensive  forage. 

While  depending  upon  the  somewhat  uncertain  transiwrtation  afforded 
hy  the  coHUtry  is  often  the  source  of  vexatious  delays  and  expense  to 
the  Government,  it  is  thought  that  for  the  Government  to  maintain  its 
own  transportation  would  be  a  heavier  expense,  and  certainly  a  great 
imtky  iu  the  beginning,  and  it  would  therefore  be  better  to  trust  to  the 
improvements  that  time  will  nndonbtedly  bring  iu  this  particular,  and 
TODtinne  to  contract  for  the  transportation. of  supplies,  using  such  meas- 
ures as  may  be  in  the  power  of  the  Government  to  enforce  compliance 
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with  contracts  entered  into  by  parties  voiitrolliiig  the  meims  of  trans- 
portation ia  the  country. 

In  the  furnishing  of  the  forage-supplies  reqaired  in  the  depurtiueut, 
the  quartermaster's  department  has  been  embarrassed  by  failures  on  the 
l>art  of  contractors,  and  although  the  remedy  provided  may  in  part  rec- 
ompense the  Government  in  future,  the  evil,  for  the  time  being,  is  ac- 
complished; e.  g.,  suppose  a  contractor  agrees  to  famish  a  liundreil 
thousand  pounds  of  barley,  at  a  certaiu  point,  on  a  certain  day,  and 
places  himself  under  bonds  to  do  so.  The  horses  aud  mules  at  the  i>oint 
specified  are  made  the  snflerers  if  the  contractor  fails,  as  it  does  nothelii 
them,  or  the  expedition  or  duty  deiwnding  uiwu  them,  that  the  con- 
tractor xiays  for  his  failure  iu  future.  It  is,  therefore,  imirartant  that 
contractors,  for  this  im|>ortaDt  supply  especially,  should  be  not  only 
under  good  and  sufficient  bonds,  but,  in  cases  of  repeated  failure,  con- 
tracts should  not  be  intrusted  to  them. 

Ever  since  the  occupation  by  our  troops  of  Arizona,  the  public  quar- 
ters occupied  by  the  troops  have  been,  generally  speaking,  unfit  for  the 
occupation  of  animals,  much  (more)  less  the  troops  of  a  civilized  uatiou. 
This  condition  is  probably  traceable  to  several  causes,  among  which 
may  be  mentioned  a  want  of  judicious  use  of  the  funds  set  apart  fortbift 
purpose,  a  lack  of  interest  and  energy  on  the  part  of  the  of^cers  them- 
selves, who,  being  heretofore  so  far  from  department  headquarters,  and 
apparently  farther  still  from  any  oue  having  any  interest  iu  their  com- 
fort or  welfare,  have  undoubtedly  felt  themselves  rather  in  a  position  to 
endure  their  tour  here  as  a  punishment  than  to  exert  themselves  to 
make  their  posts  habitable. 

Although  the  fund  for  this  purpose  is  small,  by  a  judicious  use  of  it, 
and  a  careful  consolidation  of  small  into  large  posts,  there  has  been  a 
vast  improvement  in  this  respect,  aud  when  the  two  posts  under  orders 
for  establishment  iu  the  southern  part  of  the  Territory,  one  near  Tucson 
and  one  on  the  Arivapai,  near  Grant,  to  take  the  plaoe  of  four  now  oc- 
cupied, the  troops  in  the  department  will  be  as  comfortable  as  temporary 
barracks  can  make  them. 

For  details  in  relation  to  afiairs  in  the  quartermaster's  department 
yoar  attention  is  respectfully  invited  to  the  tncloseil  copy  of  M^or 
Dfuia's  report,  (A,)  in  whose  hands  its  complicated  and  difflcult  duties 
have  been  energetically  and  faithfully  administered. 

BUBSIBTENCE  DEPARTMENT. 

Id  a  country  where  communications  are  so  uncertain  as  this,  it  has 
always  seemed  to  me  that  the  ofBcer  who  controlled  the  subsistence 
supplies  for  the  department  should  be  near  department  headquarters, 
for  obvious  reasons,  one  only  of  which  I  mention  :  the  changes  iu  the  uam- 
ber  of  troops  drawing  supplies  from  a  itost,  which  are  liable  to  occur  at 
any  time  where  active  operations  are  either  iu  progress,  or  are  at  the 
best  but  temporarily  suspended,  which  it  would  be  impossible  to  fore- 
see, and  which,  to  properly  provide  for,  the  officer  controlling  should  be 
near  the  department  commander. 

Upon  my  recommendation,  concurred  in  by  the  division  commander, 
anthority  was  given  by  the  War  Department  to  retain  the  services  of 
M^or  Evans,  Third  Cavalry,  in  this  capacity.  Thisofficer  assumed  his 
duties  early  in  December. 

iN'early  all  the  subsistence  supplies  for  this  department  are  furnished 
under  the  direction  of  the  chief  commissary  of  the  division  at  SiW  Fran- 
cisco, the  chief  commissary  of  this  department  having  no  control  over 
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them  until  they  arrive  at  Yuma  depot,  Arizona  City,  at  whicli  point  aii 
officer  uucler  bia  direction  haa  had  special  cfaari^e  of  the  duties  since 
Uarch. 

As  far  as  could  be  anticipated,  tlm  depot  conimissary  at  Yuma  has 
been  adnsed  of  changes  in  strength  of  garrisons,  and  the  deatiuation  of 
^or«s  changed  iu  accordance  therewith ;  hutthere  has  been  some  delay 
Id  ^ttJDg  the  supplies  forward  to  some  of  the  posts,  subjecting  officers 
and  men  to  inconvenience,  to  avoid  which  a  few  purchases  in  open  mar- 
ket at  high  rates  have  been  made.  This  failure  may  he  attributed  to 
tlie  non-arrival  at  Y'uma  of  the  stores  purchased  for  Indians,  thereby 
causing  the  supplies  for  the  troops  to  he  diverted  from  their  proper  use ; 
to  the  unexpected  demands  made  upon  the  transportatiou  in  the  couu- 
trr  by  the  movements  of  the  troops  before  mentioned,  and  the  conse- 
rjuent  failure  on  the  part  of  contractors  engaged  in  transporting  these 
^npplies  from  the  Colorado  to  the  posts  in  the  interior. 

The  want  of  proper  storehouses  at  the  different  posts  has,  heretofore, 
been  the  canse  of  serious  losses  by  exposure  to  climatic  iuHnences 
and  theit.  Many  of  the  store-houses  have  heretofore  been  occupied  as 
ufficea,  and,  through  constant  passing  end  repassing  of  persons  having 
or  [ovtending  to  have  business  there,  both  large  and  small  stores  were 
])arloined,  these  thefts  being  covered  in  one  way  and  another. 

The  store-bouse  at  Camp  Hualpai  was  found  to  have  been  prepared 
for  cooflagration  by  a  train  of  combustibles  carefully  laid,  and  ready  for 
lighting,  andonbtedly  the  work  of  some  previous  occupants ;  and  the 
store-house  at  Camp  Date  Creek  was  destroyed  by  fire,  the  cause  of 
which  was  its  occupation  by  the  enlisted  men  employed  in  the  office, 
irbether  by  accident  or  design  I  am  unable  to  say. 

In  addition  to  this,  issues  were  too  generally  made  under  the  supor- 
vi»oa  of  uoii-commisaioned  officers,  or  other  irresiransible  parties,  snb- 
jeetmg  the  Government  to  frequent  loss,  with  no  means  of  establish- 
in;  tbe  TespoQsibility.  To  remedy  this.  General  Orders  !N^o.  5,  (inclos- 
uie  B)  was  issued,  providing  for  secure  store-roomB  and  cellars,  store- 
rooms to  be  without  fires,  to  be  unoccupied  by  clerks  and  enlisted  men, 
constantly  under  sentry,  and  never  opened  except  in  the  presence  of  an 
officer,  preferably  the  officer  responsible  for  the  stores,  by  whom  all  is- 
«ies  were  to  be  superintended  in  person. 

The  store-rooms  either  have  been  or  are  being  provided  as  rapidly  as 
possible,  and  the  regulations  prescribed  carried  out-,  to  great  advantage 
to  the  service  and  saving  to  the  Government 

It  will  be  observed  that  Major  Evans  has  been  in  charge  of  these  du- 
ties for  only  about  eight  months,  bat  in  that  time  he  has  inaugurated 
reforms  long  needed,  and,  so  far  as  he  has  had  control  of  the  affairs  of 
Us  department,  has  exercised  that  control  for  the  best  interests  of  the 
imblic  service,  and  to  my  entire  satisEaction.  His  able  and  interesting 
feport  is  appended,  marked  C,  to  which  your  attention  is  respectfully 
invited. 

HEDICAI.  DEPARTMENT. 

With  the  improvements  in  quarters,  and  the  personal  attention  of  an 
officer  of  high  rank  and  experience  in  this  department,  present  at  de- 
partment headquarters,  the  care  of  the  sick  is  daily  improving.  Good 
ntsolta  bave  attended  the  recommendation  of  the  medical  director  for 
the  changing  of  stations  of  enlisted  men  suffering  from  local  malaria, 
•a  well  as  chronic  cases,  to  the  hospital  at  this  station,  where  they  conld 
be  treated  under  his  immediate  supervision.  In  some  instances  men 
mpposed  to  be  incurable,  and  subjects  for  discbarge,  have  been  saved 
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to  the  service.  Hia  recommemlalions  relative  to  bathing  fa«ilities  for 
enlisted  men  are  excellent,  and  itis  hoped  that  as  the  posts  are  improved, 
this  feature,  so  important  to  the  health  of  the  troops,  will  receive  the 
attention  it  deserves. 

^Efforts  have  repeatedly  been  made  to  secnre  to  this  department  a 
proper  share  of  the  youn^  medical  ofiicers  of  the  Axmy,  witbont  sdc- 
cess.  While  I  should  not  recommend  that  any  officer  of  the  staff  corps 
be  kept  at  the  objp^tionahle  posts  in  the  department  for  over  two  years, 
yet  a  due  regard  for  the  care  of  the  troops  serving  at  these  distant  sta- 
tions demands  that  they  shoold  have  the  best  of  medical  attendance, 
instead  of,  as  is  too  ottea  the  case,  the  most  worthless  of  the  class  em- 
ployed by  the  Department.  While  there  are  so  many  that  are  worth- 
less, due  care  should  be  taken  not  to  confoand  those  of  known  worth  in 
the  same  list.  There  are  notable  instances  of  excellent  men  in  the 
department,  who  are  employed  by  contract,  and  the  recommendation 
of  the  medical  director  in  regard  to  a  system  of  changes  of  station,  to 
apply  to  them  as  well  as  to  other  officers,  is  conecrred  in. 

Surgeon  £.  I.  Bailey  has  been  the  medical  director  of  the  depart- 
ment daring  the  year,  and  has  from  time  to  time  urged  the  recommen- 
dations herein  mentioned  relative  to  the  officers  of  his  corps,  and  which 
I  trust  will  receive  that  attention  in  the  future  which  has  been  denied 
them  in  the  past.  His  valuable  report  is  appended,  marked  D,  to  which 
you  are  resi>ectfnlly  referred  for  important  details. 

PAY  DBPABTMENT. 

Heretofore  payments  of  the  troops  serving  in  this  department  have 
been  made  by  paymasters  assigned  to  duty  in  Arizona,  but  stationed  in 
San  Francisco.  For  this  pnrpose  a  large  number  of  animals,  spring; 
and  Army  wagons  were  kept  constantly  employed  in  transporting  each 
paymaster,  as  he  arrived  at  Yuma,  from  that  point  through  the  depart- 
ment. This  system  was  attended  with  such  heavy  drains  upon  the 
quartermaster's  department  for  animals,  wagons,  and  forage,  and  upon 
the  troops  for  escorts,  as  to  render  it  very  desirable  that  some  other 
method  be  adopted,  and  a  change  is  nowbcingmade,  by  whichthereisto 
be  a  paymaster  each  at  Tucson  and  Frescott,  from  which  poidts  pay- 
ments can  be  made  regularly,  and  with  a  great  saving  to  the  Govern- 
ment compared  with  the  former  method. 

The  stationing  of  a  paymaster  at  Frescott  is  an  additional  reason 
to  be  urged  for  the  establishment  of  a  designated  depositary  at  that 
point,  which  I  have  frequently  urged  upon  the  attention  of  the  proper 
offleere,  and  which  I  believe  is  now  receiving  the  attention  of  the  hon- 
orable Secretary  of  War  and  the  Faymaster-General. 

Major  G.  J.  Sprague  is  the  chief  paymaster  of  the  department,  but', 
with  the  other  officers  of  his  department,  has  heretofore  been  stationed 
in  San  Francisco,  under  the  immediate  orders  of  the  division  coip- 
mander,  and  from  whom  no  report  has  been  received.  I  believe,  how- 
ever, the  troops  have  been  as  regularly  paid  as  the  system  wonld  allow. 

INSPECTIONS  OP  PirBLIC  PROPERTY. 

In  cousequeuce  of  the  large  amount  of  public  property  being  con- 
demned and  disposed  of,  under  that  paragraph  of  the  Begulations  (1019) 
which  allows  commanding  officers  to  inspect,  without,  as  I  believe,  due 
regard  to  economy  and  the  interests  of  the  public  service,  I  felt  that 
the  system  needed  a  check,  and  issued  General  Orders  No.  20,  series  of 
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1871,  (copy  ioclosed,  marked  E,)  forbidding  such  icsiiectioiis,  except  by 
rej^arly  or  si)ecial]y  appointed  inspectors,  diseased  horses  and  perish- 
able stores,  rapidly  deteriorating,  only  excepted.  This,  of  course,  im- 
lK>sed  additiouat  burdens  upon  the  divisioo  inspector,  and  rendered 
necessary  tlie  appointment  of  a  department  inspector,  for  ^hieh  the 
antbority  of  the  War  Department  was  asked  and  obtained.  Captain  W. 
U.  Brown,  Fifth  Cavalry,  was  appointed  department  inspector,  and  has 
recently  entered  upon  his  duties,  which  bid  fair  to  be  nnraerous  and  im- 
portant to  the  service, 

TELEGRAPHIC  COiDlUNICATlON. 

TUe  nearest  t«lefn^phic  communication  to  be  had  is  with  the  office  at 
Los  Angeles,  California,  which  is  generally  reached  from  here  by  mail 
in  sevea  days. 

There  can  be  no  doubt  that  the  establishment  of  telegraphic  commn- 
aication  with  all  the  important  i>oints  in  the  Territory  with  the  con- 
necting lines  outside,  would  be  an  advantage  to  the  public  service  too 
^reat  to  be  estimated.  The  particular  points  from  which  and  to  which 
the  lines  sbonld  run  are  questions  easily  determined  by  proper  officers, 
bat  the  general  fact  that  the  establishment  of  such  communication  is 
apnblic  necessity  is  too  patent  to  need  argument,  and  only  requires 
that  I  should  invite  that  earnest  attention  thereto  which  the  importance 
of  the  subject  demands. 

BOARDS  0.V  SURVEY. 

The  defects  which  have  existed  in  the  system  of  boards  of  survey,  as- 
beietofore  practiced,  and  which  have  been  pronounced  by  officers  of 
bigh  rank  as  "  mere  whitewashing  concerns,'^  have  been  overcome  in  a 
great  measure,  by  a  system,  a  brief  of  which  is  embodied  in  Circular 
Xo.  6,  of  1871,  (appended  and  marked  F,}  from  these  headquarters, 
vhicb,  among  other  important  changes,  requires  the  proceedings  to  be 
approved  by  the  department  commander,  previous  to  being  used  as 
suh-Tonchers  to  accounts.  Heretofore  the  proceedings  were  considered 
complete  upon  the  approval  of  the  officer  commanding  the  post,  and 
were  too  often  received  back  from  the  accounting  officers  at  Washing- 
Ion,  for  correction,  many  months,  and  sometimes  years  afterward,  when 
the  officer  concerned  had  been  called  to  duty  elsewhere,  and  the  nec- 
efisary  data  long  since  disappeared. 

Tinder  the  present  practice  at  these  headquarters,  as  soon  as  the  pro- 
eeediogs  of  a  board  of  survey  are  received  they  arn  submitted  to  the 
chief  of  the  department  on  duty  here,  in  whose  department  the  prop- 
erty or  stores  belong,  who  carefully  reviews  and  returns  them  to  the 
adjutant-general  with  his  remarks.  The  remarks,  being  on  separate 
dips  of  paper,  are  retained  in  the  adjutant-general's  office  nntil  the  pro- 
ceedings have  been  submitted  to  another  officer  of  the  staff,  whose  re- 
view is  of  a  more  general  character.  The  proceedings,  with  the  remarks 
of  both  officers,  are  then  carefully  examined  and  revised  by  the  adju- 
tant-general of  the  department,  who  submits  the  whole  to  the  depart- 
ment commander  for  his  orders. 

If  there  are  any  defects  they  are  carefully  pointed  out  in  the  indorse- 
ment, retoming  them  for  correction,  and  when  complete  and  approved, 
"oe  copy,  with  all  the  remarks,  is  retained  at  these  headquarters  for 
file  and  future  reference,  the  others  being  disposed  of  as  directed  in 
ctisting  regolatioDs. 
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By  this  metliod  the  proper  staff  officers  at  department  headquarters 
are  always  advised  of  damages  that  may  have  occnrred  to  property  iu 
their  departments,  and  the  probable  canse  for  the  same,  while  the  pro- 
■ceedings  themselvea  are  rendered  complete,  correct,  and  a  valuable 
means  for  establishing  ndminiHtrative  responsibility. 

TROOPS, 

The  present  organization  of  troops  serving  iu  this  department,  witli 
the  aid  of  our  Indian  allies,  will,  I  think,  he  sufficient,  but  the  organiza- 
tions themselves  should  be  filled  up  to  the  maximum  allowed  by  law. 
As  they  are  now,  their  strength  is,  in  most  cases,  below  even  the  mint- 
mum,  which,  reduced  as  they  are  by  sick  and  absentees,  makes  the 
effective  force  for  actual  service  a  very  small  one.  I  would,  therefore, 
earnestly  recommend  that  the  requisitions  for  recruits  for  these  organ- 
izations be  filled,  and  the  men  forwarded  to  their  commands  at  tlie 
verii'  earliest  possible  date.     (9ee  inclosnre  marked  G.) 

ESCORTS  AMD  CUABOS. 

la  connection  with  the  remarks  relative  to  filling  the  organizations  to 
their  maximum,  I  would  mention  that  I  am  constantly  called  upon  to 
furnish  escorts  to  surveying  parties  and  Government  officials,  as  weU  as 
<;itizeus  passingfrom  one  post  to  another,  and  guards  for  families  livia;; 
in  isolated  localities  threatened  by  Indians,  which,  in  most  cases,  I 
would  be  powerless  to  grant,  even  if  the  number  of  troops  at  my  com- 
mand were  four  times  as  great ;  still,  with  the  greatest  economy  iu  this 
particular,  I  am  often  obliged  to  comply,  and  the  drain  is  very  great. 
When  troops  are  to  be  used  as  escorts,  I  nave  generally  required  them 
to  travel  iu  open  wagons  adapted  to  the  purpose,  in  order  to  save  the 
horses  of  the  mounted  troops  for  actual  service.  This  method  of  trans- 
porting escorts  has  been  found  to  be  a  great  saving  of  public  animal;^, 
and  materially  aids  in  keeping  the  cavalry  arm  ready  for  service. 

Attention  is  invited  to  the  inclosed  order  on  this  subject,  General 
Orders,  No,  IC,  series  of  1371,  as  well  as  General  Order,  No.  28,  curreut 
eeries,'  relative  to  furnishing  forage  to  public  animals  en  route,  both  of 
which  are  appended  and  marked  H  and  I, 


Altbougli  authority  froui  various  sources  has  been  gi^en  for  the 
chastisement  of  hostile  Indians,  in  order  to  co-operate  emotively  with 
the  different  agents  sent  to  make  peace  with  them,  the  operations  hav- 
ing in  view  such  chastisement  have  necessarily  been  confined  to  pur- 
suit and  punishment  of  parties  actually  engaged  in  massacres  of  citi- 
zens or  depredating  upon  their  stock.  Soch  pnrsnit  is  too  generally 
DDsnccessfut,  for  the  reason  that  when  out  on  these  raids  the  Indians 
are  necessarily  on  the  qui  vire,  and  where  snob  is  the  case  in  a  country 
cut  up  by  huge  cations,  with  miles  of  lava-beds,  over  which  an  Indiau 
can  pass  without  leaving  the  slightest  mark  by  which  he  may  be  trailed, 
finding  him,  much  less  his  surprise  or  capture,  is  next  to  impossibk>, 
and  the  merest  accident  in  the  world. 

Add  to  this  fact  that  Indians  on  some  of  the  reserves,  ostensibly  at 
lieace,  and  feeding  ni>on  (lovernmeiit  stores,  have  been  a(M!otnplices, 
and,  in  some  cases,  principals  iu  robberies  and  murders,  of  which  the 
innocent  of  the  same  tribes,  owing  to  fear  and  other  causes,  will  not 
inform,  and  sotne  of  the  difficulties  can  be  nnderstood. 
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ElariDg:  in  view  the  great  aud  earuest  desire  of  the  (lOvenimcDt  to 
find  a  peaceable  Bolution  of  this  prohlem,  I  have  earnestly  and  honestly 
KQppoited  the  agents  sent  out  for  this  work,  and  the  long  and  bloody 
li£t  of  mnrders  and  robberies  committed  daring  the  year,  by  the  very 
Indians  irlio,  at  one  time  or  another,  have  been  fed  atthe  public  expense, 
is  a  ghastly  commeutary  upon  the  result. 

I  ajqieod  herewith  a  list  of  these  outrages  (marked  K)  which  does  not, 
hy  aof  means,  comprise  alt,  bat  Buch  as  I  officially  vouch  for. 

ltbiDk,t]ierefore,  I  am  justified  in  saying  that  I  have  fully  carried 
vat  ihat  portion  of  my  instructions  which  required  me  to  co-operate 
lulb  tlie  agents  referred  to,  and  believe  that  humanity  demands  that  I 
should  now  proceed  to  carry  out  the  remainder  of  my  instructions,  which 
rpijnire  me  to  pnoish  the  incorrigibly  hostile.  In  doing  this  I  shall 
ifk  aod  expect  from  the  civil  agents  of  the  Indian  Department  that 
liraitT  co-operation  in  the  fntare  which  I  have  not  failed  to  extend  to 
ibem  in  the  past. 

COSCLl^SION. 

The  officers  of  my  staff,  not  named  in  the  foregoing  rejwrt,  are. 
Captain  A.  H.  JJickerson,  Twenty-third  Infantry,  aide-de-camp  and 
jctiDg  assistant  adjntant-geoeral  of  the  depariment ;  Second  Lieuten- 
aut  William  J.  ^Ross,  Tweuty-first  Infantry,  aide-de-camp  and  field 
•inart«rmaster ;  Second  Lieutenant  John  G.  Bourke,  aide-de-camp,  field 
uiljatant. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

GEOEGE  CEOOK, 
Lieutenant-Colonel  Twenty-third  Infantry, 
Brevet  Major-Qeneral,  Commanding  D^artmetit. 
The  AssiSTAJiT  Abjutant-Geheral 

Military  Ditision  of  the  Pacijic,  San  Francisco,  California. 


Deprtdalio)i»  ooMMtitfed  by  InHaiu  in  the  VepartMCNt  of  Arizona. 

^ftmia  1,  ISTl. — Biglit  head  of  horses,  belon^ng  to  miuers,  stoIeD  from  Fine  I'lat. 

''''flntrr  4.  Id7i. — Poet  herd  of  Cwiiii  Critteudeu,  couaistiog  of  fifty-seveo  lioraes 
-'<<l  «it[bt  mules,  driven  off. 

NTrimArr 5, 1^1. — Gabriel,  a  Mesicau  herder,  iu  the  emplov  of  Mr.  Campbell, 
xutilrnid  jn  Cliino  Valley. 

'^rptoBtrr  lU,  \S1\. — A  partj  of  Final  prospectors  fired  into ;  ono  man  and  two  horses 

^^IniAfr  13,1^1. — Mai  I -rider  and  stock-herder  mardeTeil  two  miles  from  Tucson  ;  mail 
'i|>[iir«d  and  destroyed. 
^•fUMba  'ii,  IB;1. — House  of  Dauiul  Hatz,  at  Agua  L'ria,  limned,  aud  severul  head  of 

'^'vtn- 14,  1^1. — Rauchof  R.  M.  Gilbert,  ou  Cicnega  Sanz,  burned;  Richard  Barnes 
'  '--A  ud  Mr.  Gilbert  wounded. 

■Vnnatn-^i,  l!^l.— Mail-st^e  on  route  from  WickenhurKh  to  Ehrenberg  attacked 
•'•ml  Dioe  miles  from  the  fomier-uamed  place.  Driver,  John  Lauz,  and  pasaengeTn 
'^xlirick^hoholen.  Frederick  W.  Loriiis,  R.  M.  Hamel,  W.  G.  S.ilmoii,  and  C.S.  Aduns, 
V\\^,  am]  Frederick  Kmgei  and  Miss  sliepard  wounded. 

UKur%  4,  IdTS. — One  hundred  head  of  utock,  belongiug  to  citisi'us  near  Camp  Hunl- 
M-.itiileuand  driven  otf. 

-'«>Mry  13,  1872. — CatUe-herd  at  Cnmp  Bowie  stampeded. 
^nac»30,  XSi'i. — Mail-stage,  on  route  from  Tucson  to  Camp  Bowie,    attacked  ; 
^-••iBM  Dnaovan,  A.  J.  bice,  and  John  I'eltj-,  killed  ;  driver,  John  Bedford,  wounded. 

-'uMry  tf4,  VSVi. — A  party  of  citizens,  engaged  iu  cutting  hay  near  Camp  McDowell, 
Mapoo. 

^MT)  2A,  18f2.— Stock  Ktolen  near  Fort  Rock,  on  Prescott  and  Mnjave  road. 
.  I'fc'Bif^pe.  1OT2.— Five  head  of  oxen,  belonging  to  citizeus,  stolen  near  Camp  Mc- 
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Febmary  n ,  1^72. — Augiiemi's  frc-igbt-lruin  attackuil  ou  tbc  IlaKHiij-auipn,  aiiil  tn.i 
men  wdudiIi'iI. 

Friruars  !W,  11*72.— Robi'rt  liell  liiwllr  woimded  near  Camp  Verde. 

Ftbmarff  !il,  lAT'i.^blr.  Leroux  Hliot  at  and  dniiKerunsIy  wounded  near  Camp  Venlr. 

F<ibraar$  'H,  l<fl-i. — Cnlluinber's  Station,  near  Dute  Creek,  attaekod  ;  S.  T.  CuUcmbvr 
and  Thomas  HarriH  killed,  and  stnck  Htoleti. 

Frbraary  TiS,  lt?3. — Cuttle-lienl  ut  Cutnp  llowiu  driven  ufT;  one  herder  killed  nnd  oik* 
wounded. 

March  17,11^3. — Eifflit  licad  of  work-oxen  stolen  from  citizens  near  Camp  Verde. 

itarck  17,  l>fi2. — Kiidilleso  Rebas  murdered  near  Camp  Verde. 

March2i,  1(72.— Mr.  Rivas  killed  near  Camp  Verde. 

March  S9, 1)^2. — Mr.  Giillaber  wounded  near  Camp  Veidc. 

.Ipril  17,  IH72.— Osliorn  P.  Clack  killed  abont  one  mile  north  of  Mint  Vallev. 

April  19,  lr<73.— James  Kellihei'  wounded,  and  three  head  of  stock  stolt-n  in  Verde 
Yalfoy. 

April  30, 1P72. — J.  Callachan  wounded  by  Indians  on  BenveT  Creek. 

JiirII20,I»T'J.— George  W.  Smith  and  Joseph  Ackeruian  killed  near  Woi-niser  and 
WcrtUeimer's  ranch,  ou  the  Acna  Fria ;  four  hnrscH  stolen. 

,lBriU7,  iwa.— Private  William  Irwin,  Company  D,  Twenty-lirat  Infantry,  kilkil 
while  on  escort  dnty  to  Camp  Apache. 

April  ao,  lera.— Twenty  head  of  beef-catlle  stolen  at  Tubac,  Pima  Connty. 

.4prU  26,  t^Td. — A  Mexican  killed  near  Camp  Crittenden,  and  eight  head  of  stock 

April  37,  Ir473.— House  of  John  Whitehead,  in  Sonotta  Valley,  attacked ;  Mr.  White- 
head and  one  herder  killetl ;  Mrs.  Whitehead  wonndeil. 

Mag  4,  liffa.— Two  horses  and  one  mule  atolen,  and  eattlo-herd  flred  into  and  st«)u- 
peded  near  Camp  Verde. 

Majf  4,  1873. — Mail-etage  between  Tucson  and  Camp  Bowie  attacked  ;  driver,  Henrj* 
Abndiaul)),  killed,  and  mail  captured. 

Mag  4, 1S72.—  Stock  stolen  from  Mr.  Brewster,  near  Camp  Hnalpai. 

Mag  10, 187Q.— Three  men  killed  on  farm  of  Wales  Arnold,  neitr  Camp  Veide. 

Mag  ]l,lK7lt. — Stock  stolen  from  the  mail-slation,  four  miles  from  Camp  Date  Creek. 

Mag  1&,  1KT3. — Beef  aloien  from  beef- contractor  at  Camp  MuDowell. 

Mag  18, 1872. — Stock  atoleu  from  Mr.  Brewster,  near  Camp  Hnalpai. 

Meg  30,  1S73, — (!attle-herd  of  beef-contractor  at  Camp  Verde  run  off. 

Mag  23, 1*^. — Florence  Coafjrove  killed,  and  two  horses  stolen  in  Sonoita  ^'allev. 

Mag  22, 1872.— Theodore  Futz  killed  near  Prescott,  and  2,000  bead  of  eheep  stolen  : 
stock  afterward  recovered. 

June  7 ,  l>S}'i. — Stock  utulen  from  Thomas  Hnghes,  and  one  herder  killed  in  Sonoitii 
Valley. 

June  13, 1S73.— :Adam  Riesbeck  mortally  wonnded  near  Prescott. 

Jaiie  15, 1872.— Joaeph  tjoldwater  liadly,  and  Dr.  Jones  slightly  wonnded,  while 
crossing  Granite  Mountain. 

June  1&,  lt*72, — Sheep-heid  of  Mr.  Stevens  stampeded  near  Prcacott,  ond  herder 
wounded. 

June  20,  I972.~-Three  hundred  head  of  cattle,  belonging  to  Campbell  &  Baker,  atolen 
near  Oaks  and  Willows. 

,/i(neS4, 1872.— Moore  &  Gardner's  ranch,  in  Sonoita  Valley,  attacked;  Adolphna 
Brown  killed,  and  six  boises  and  four  guns  stolen.  • 

julg  5, 1873.— Twenty  mules  stolen  from  Mr.  Jacob's  train,  three  milea  from  Camp 
McDowell. 

<7iily  36, 1873. — Two  boraes  and  one  mule  stolen  from  Indian  agency  at  Camp  Grant- 

Julg  31,  1872. — Stock  stolen  from  Mr.  Reavia,  near  Camp  McDowell. 

.4h;m(27,  1872. — Second  LienUnant  ReidT.  Stewart,  Fifth  Cavalry,  Corporal  Jo»»epk 
Black,  Company  F,  Fifth  Cavalry,  aud  two  Mexicans,  murdered  in  Davidson's  CaQon. 

August  27, 1872. — Foar  Mexicann  murdered  on  Santa  Crnz  River. 

Srpleinber  4, 1872. — W.  V.  Goodrich  murdered  eight  milits  below  Camp  Mojave. 

Septnabrr  4, 1872. — All  stage  and  other  stock  stolen  from  Cnllen'a  Station,  on  the 
Wickenburgh  aud  La  Paz  road. 

RBCAPrnT-ATION, 

Officers :  killed,  1.  Enlisted  men :  killed,  2.  Citizens :  killed,  41 ;  wounded,  Iti. 
Cattle  Btoleu  ;  property  of  Uovcrumeut,  68 ;  property  of  oitiKeus,  489. 

Thero  were  also  several  hea<l  of  cattle  stolen  from  citizens,  September  33,  1871, 
January  26,  February  22,  May  4, 11,  IS,  and  20,  June  7,  July  31,  aud  September  4, 
1(^2,  but  the  number  is  not  stated. 

The  records  at  headquarters  Military  Division  of  the  Pacific  show  that  the  cattle 
reported  aa  having  been  "stampeded"  at  Camp  Bowie,  January  13  and  February 
26,  1872,  and  at  Camp  Verdo,  May  4,  1872,  were  recoveretl. 

HKAI>QlTAt{TEIIS   MlUTARY  DiVieiON  PACIFIC, 

San  fVaHcisw,  Oclobtr  16,  1372.  ,-,  . 

,  ,v  Go  Ogle 
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REPORT  OF  BJtlGADIERGESERAL  TERKY. 

Head^uabters  Department  of  the  South, 

Louisville,  Kentucky,  October  1, 1872, 

Sir:  I  have  the  lionor  to  submit  the  following  report  of  militarjr 
operations  iu  tbi»  departtueut  siDce  October  2(t,  1871,  the  date  of  my 
last  annual  report :  ' 

At  that  date  the  I>epartment  of  the  Sou^h  comprised  the  following 
Stales,  viz,  South  Carolioa,  Georgia,  Florida,  Alabama,  Mississippi, 
TeDDessee,  aud  Kentuiiky,  and  formed  part  of  the  Military  Uiviaioa  of 
ttie  South,  commauded  by  tbo  late  Miijor-General  H.  W.  Halleck.  Jau- 
i]»iy  15, 1872,  the  Division  of  the  South  was  discoutiuued,  aud  I  was 
directed  to  rejiort direct  to  the  Adjutant- General  of  the  Array. 

The  troops  occupying  the  various  posts  iu  the  department  consisted 
of  the  Seventh  Cavalry,  eleven  batteries  of  the  Third  Artillery,  and 
the  Second,  Fourth,  Sixteenth,  and  Eighteenth  Regiments  of  lufautry. 

The  posts  were  garrisooed  as  follows : 

SOtFTH   CAROLINA. 

CAartes ton.— Light  Battery  C  and  Battery  I,  Third  Artillery.  (Tem- 
[lorarily  at  Sunimerville,  South  Carolina.) 

Columbia. — Compauies  B,  D,  and  I,  Eighteenth  Infautry,  and  L  and 
M,  Seventh  Cavalry.  (L  detached  service,  Winusborougb,  and  M,  Dar- 
lington, South  Carolina.) 

VKetter, — Compauies  C,  Seventh  Cavalry,  aud  H,  Eighteenth  In- 
fantry. (CoDipauy  C,  Seventh  Cavalry,  temporarily  at  Kutherfordton, 
Xorth  Carolina,  iu  the  Department  of  the  East)  ^ 

Yorkmlle. — Companies  K,  Seventh  Cavalry,  aud  C,  £ight«eath  In- 
botry. 

Xewberrif. — Company  E,  Eighteenth  Infantry. 

rnioRrille. — Company  B,  Seventh  Cavalry. 

^ortanbHrgh, — Companies  E,  Seventh  Cavalry,  and  D,  Second  In- 
Eutry. 

8umt^. — Company  F,  Eighteenth  Infantry. 


Port  P«Ia»K— Batterifes  E  and  H.  Third  ArtiUery. 
Harannah. — Battery  K,  Third  Artillery. 

Atlanta. — Companies  G,  Seventh  Cavalry,  A  aud  C,  Second  Infautry, 
ud  A,  £,  and  G,  Eighteenth  Infantry. 


Uttint  Av^ustine. — Companies  F  and  H,  Second  Infantry,  and  K,'Six- 
teenth  Infantry. 
Kty  W'»*.— Batteries  B  and  D,  Third  Artillery. 
Fort  JejferJKm.— Batteries  P,  L,  aud  M,  Third  Artillery. 
Fort  Barrancas. — Battery  G,  Third  Artillery. 

AT.A-RAMA, 

ffimttviUe. — Company  B,  Second  Infantry. 
M^ile. — Companies  G  and  K,  Second  Infantry. 
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MISSISSIPPI. 

'  Jackson. — CotDpanies  B  and  H,  Sisteenth  Infantry. 
Meridian. — Company  I,  Sixteenth  Infantry. 
Aberdeen. — Company  C,  Sixteentli  Infantry. 


KaahvUle. — Companies  n,  Seventli  Cavalry,  and  F  and  G,  Sixteeutli 
Infantry. 

Humboldt. — Company  D,  Sixteenth  Infantry. 
Chattanooga. — Companies  B  and  I,  Second  Infantry. 

KEKTUCKY. 

Taylor  Barracks. — Louisville,  Company  F,  Seventh  Cavalry,  H, 
Fourth,  and  A  and  E,  Sixteenth  Infantry.  (F,  Seventh  Cavalry,  de- 
t^ached  service  at  Meridian,  Missiijsippi.) 

Frankfort. — Companies  G  and  K,  Fourth  Infantry. 

Lexington. — Company  A,  Fourth  Infantry. 

Crab  Orchard. — Companies  D,  Seventh  Cavalry,  and  B,  Fourth  In- 
fantry. {Company  1>,  Seventh  Cavalry,  temporarily  at  Columbia,  Soath 
Carolina.) 

Paducah. — Company  1),  Fourth  Infantry.- 

Mount  Sterling. — Company  E,  Fourth  Infantry, 

Elizabethtotm. — Companies  A,  Seventh  Oavalrj-,  and  F,  Foartli  In- 
fantry. 

Jjebanon. — Companies  C  and  I,  Fourth  Infantry.  (Company  C,  de- 
tached service,  Lancaster.) 

Shelbyrilte, — Company  I,  Seventh  Cavalry. 

Ketcport  Barracks. — Itecniiting  depot. 

The  ])rineipal  changes  which  have  taken  placs  iu  the  distribatioD  of 
troops  in  this  department  during  the  past  year  are  as  follows : 

On  October  26,  1871,  Battery  I,  Third  Artillery,  was  ordered  from 
Charleston  to  Spartaiiburgh,  South  Carolina. 

On  October  31  Company  M,  Seventh  Cavalry,  ordered  from  Spartnn- 
hargh  to  Unlonville,  South  Carolina,  and  Company  B  from  Unionville  to 
Spartanburgh,  Soutli  Carolina. 

November  1.  By  General  Order  No,  CO,  War  Department,  Adjutant 
General's  Office,  series  of  1871,  the  State  of  North  Carolina  was  trans< 
ferred  from  the  Department  of  the  East  to  this  department,  thus  add- 
ing seven  batteries  of  the  Fourth  Artillery  to  my  command.  They  were 
stationed  at  the  time  of  transfer  iu  the  following  manner,  and  so  cou- 
tinue  at  the  present  time : 

Charlotte. — Battery  A,  Fourth  Artillery. 

Ruiherfordton. — Batteiy  C,  Fourth  Artillery. 

Raleigh. — Batteries  D  and  IT,  Fourth  Artillery. 

Fort  t/oftns ton,— Battery  G,  Fourth  Artillery, 

Fort  Macon  — Batteries  K  and  L,  Fourth  Artillery'. 

By  the  provisions  of  the  same  general  order  the  State  of  Missisaippt 
and  the  Gulf  posts  as  far  eastward  as,  and  embracing,  Fort  Jefferson 
and  Key  West,  were  transferred  from  my  command  to  form  part  of  the 
newly-created  Department  of  the  Gulf.  Subsequently,  by  General 
Order  No.  71,  from  the  War  Department  series  1871,  the  post  of  Mobile, 
Alabama,  was  exempted  from  the  provisions  of  General  Order  No.  66, 
from  the  same  source. 
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Tlie  six  batteries  of  the  Third  Artillery,  which  formed  the  garrison 
of  Key  West  and  Forts  Jefferson  auil  Barrancas,  Florida,  aud  foar 
wmjtauies  of  the  Sixteenth  Infantry,  which  were  stationed  at  Jackson, 
Alienleeii,  and  Meridian,  Mississippi,  were  thus  trausferrud  fioui  mj 
(.'oni  Ilia  lid. 

Xoreiuber  14  Company  F,  Seventh  CaTalry,  was  ordered  to  return  to 
itfipnii>er  station  in  tbia  city  from  detached  service  at  Meridian,  Missis- 
»ip[)i. 

Company  I.  Sigbteenth  Infantry,  was  ordered  from  Columbia  to 
I'DJonville,  Soath  Carolina,  iiud  Company  G,  Eighteenth  Infantry,  from 
Atlanta,  Georgia,  to  Columbia,  South  Carolina. 

All  traces  of  yellow  fever  at  Charleston,  South  Carolina,  having  dis- 
appeared, the  garrison  of  that  post,  which  had  been  temporarily  at  Saui- 
Bienille,  Sonth  Carolina,  whs,  on  November  14,  ordered  to  return  to 
I'harleston. 

On  November  24,  Companies  E,  Eighteenth,  and  C,  Second  Infantry-, 
u  Atlanta,  Georgia,  and  one  section  of  Light  Battery  C,  Third  Artillery, 
3t  Charleston,  were  ordered  to  Columbia,  South  Carolina. 

Ou  December  11  Company  E,  Seventh  Cavalry,  was  ordered  from 
Spartanbnrgh  to  Unionville,  South  Carolina. 

On  December  27  Company  il,  Seventh  Cavalry,  was  ordered  from 
Xasbville,  Tennessee,  to  Unntsville,  Alabama. 

Or  December  3U  Company  I,  Eighteenth  Infantry,  was  ordered  back 
toCtttumbia  from  Unionville,  South  Carolina. 

January  10,  1872,  the  section  of  battery  temporiirily  at  Columbia  was 
onlered  to  return  to  Charleston,  South  Carolina. 

On  January  13  the  remains  of  the  late  Major-General  H.  W,  Ilalleek 
irenj  temporarily  deposited  in  one  of  the  vaults  of  Cave  Hill  Cemetery, 
ID  this  city. 

Companies  F  and  G,  Sixteenth  Infantry,  from  Nashville,  Tennessee; 
CoDipauies  I,  Fourth  Intantry,  from  Lcbunion,  G  and  K,  from  Frank- 
fwt,  and  F,  Fourth,  from  Elizabethtown,  Kentucky,  arrive*!  in  Loiiis- 
Tille,  and  with  the  three  companies  of  infantry  and  one  of  cavalry 
stationed  in  this  city  formed  the  funeral  escort.  The  troops  afterward 
tetonied  to  their  proper  stations. 

January  14  Company  B,  Eighteenth  Infantry,  wasordered  from  York- 
title  to  Colambia,  South  Carolina. 

■January  l(i  Company  C,  Second  Infantry,  was  crdereil  to  Unntsville, 
Alaliama,  from  Columbia,  South  Carolina,  and  Company  B,  of  the  same 
i«i;iment,  ordered  from  Unntsville,  Alabama,  to  Atlanta,  Georgia. 

January  23  Company  E,  Eighteenth  Infantry,  was  ordered  back  to 
Atlanta,  Georgia,  from  Columbia,  Sonth  Carolina,  and  on  the  27tb  of 
the  same  month  Battery  I,  Third  Artillerj',  wsis  oi-dered  from  Spartan- 
liurgh  to  Charleston,  South  Carolina. 

Oil  February  S  Com|>aiiy  H,  Seventh  Cavalry,  was  ordered  back  to 
Sasbville,  Tennessee,  from  Huntsville,  Alabama,  aud  on  February  29 
'.'umpany  C,  Seventh  Cavalry,  was  iransferred  from  the  post  of  Buther- 
fatilton  to  Lincolnton,  North  Carolina. 

Ou  March  12  the  post  of  Opelika,  Alabama,  was  established,  and  gar- 
rwoned  by  Company  D,  Seventh  Cavalry,  ordered  there  from  Chester, 
Sonib  Carolina. 

On  March  25  Company  G,  Fourth  Infantry,  was  ordered  from  Frank- 
f'trt  b>  Padncah,  Kentucky,  and  Company  D,  of  the  same  regiment, 

tntni  Padncah  to  Frankfort. 
On  April  23  Company  G,  EiKhte«iith  Infantry,  was  ordered  from  Co- 

limhia  to  Cliester,  South  Carolina. 
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Oil  May  16  Company  A,  Second  Infantry,  left  Atlauta,  Georgia,  for 
Montgomery,  Alabama,  au<i  returned  to  its  proper  station  July  8. 

On  August  13  Company  G,  Seventh  Cavalry,  was  directed  to  proceed 
fh>m  Spartanburgh,  South  O»rolina,  to  Lanreusville,  South  Carolina,  to 
take  post,  aud  on  the  17th  of  the  same  month  Company  I,  EigbteenCh 
Infantry,  was  ordered  from  Columbia,  Sontb  Carolina,  to  the  same  place. 

In  addition  to  these  changes,  more  than  one  hundred  and  sixty  tem- 
porary detachments  have  been  made  from  the  garrisons  of  posts  for  the 
purpose  of  aiding  civil  oftlcers.  These  detachments  have  been  made  on 
the  requisition  or  request  of  governors  of  States,  sheriffs,  and  otber 
local  State  civil  officers,  and  United  States  marshals,  district  attorneys, 
and  officers  of  the  Internal  Kevenue  department.  These  detachments 
do  not  include  those  made  in  South  Carolina  to  aid  the  civil  authorities 
of  the  United  States  in  the  proclaimed  counties  of  that  State  in  the 
performance  of  their  duties  under  the  enforcement  act.  For  a  detailed 
account  of  the  military  operations  in  that  section  of  the  department,  1 
refer  to  the  inclosed  report  of  Major  Lewis  Merrill,  of  the  Seventh  Cav- 
alry. It  affords  me  pleasure  to  be  able  to  report  that  in  every  instance 
the  conduct  of  the  troops,  while  performing  this  delicate  service,  bas 
been  exemplary.  The  troops  in  the  department  are  at  the  present  time 
distributed  as  follows : 

KENTUCKY.     ■ 

Lottiscille. — Companies  F,  Seventh  Cavalryj  H,  Fourth  lufantrj';  A 
and  E,  Sixteenth  Infantry. 

Frank/orl. — Companies  D  and  K,  Fourth  Infantry. 

Lexington. — Company  A,  Fourth  Infantry. 

Crab  Orchard. — Company  B,  Fourth  Infautry- 

Paducah. — Company  G,  Fourth  Infantry. 

Mount  Sterting. — Company  E,  Fourth  Infantry. 

Elizabetktown. — Companies  A,  Seventh  Cavalry,  and  P,  Fonrtb  In- 
fantry. 

Lebanon. — Companies  C  and  I,  Fonrth  Infantry;  (C,  detached  service, 
Lancaster.) 

ShelbyriUe. — Company  I,  Seventh  Cavalry. 

Jfewport  Barracks. — Recruiting  depot. 

TENNESSEE. 

NaakviUe. — Companies  II,  Seventh  Cavalry;  F  and  G,  Sixteenth  lu- 
foitry. 

Humboldt. — Company  D,  Sixteenth  Infantry. 
Chattanooga. — Comxianies  E  and  I,  Second  Infantry. 


HuHisville. — Company  C,  Second  Infantry. 
Mobile. — Companies  G  and  K,  Second  Infantry. 
Opelika. — Company  !),  Seventh  Cavalry. 


Saint  Augtuline. — Companies  F  and  H,  Second,-  and   K,  Sixteenth 
Infantry. 
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GEOBGIA. 

Fort  Piito*i(.— Batteries  E  and  H,  Third  Artillerj. 
Savannah. — Battery  K,  Third  A'rtillery. 

Atlanta. — Com|iaiiies  A  and  B,  Second,  and  A  and  E,  Eiglitoeuth 
IiifiiDCiy. 

NOKTH  CAROLIKA. 

F«rt  Macon. — Batteries  K  and  L,  Fourth  Artillery. 
Raleigh. — Batteries  D  and  H,  Pourtli  Artillery. 
HHlherfordton. — Battery  C,  Fourth  Artillery. 
Lincotnton. — Company  G,  Seventh  Gavalrj'. 
Charlotte. — Battery  A,  Fourth  Artillery. 
Fnrt  Joknaton. — Battery  G,  Fourth  Artillery. 

SOUTH  CAK9LINA. 

Charleston.— Ught  Battery  C  aod  Battery  I,  Third  Artillery. 

Columbia. — Companies  B,  D,  and  G,  Eighteenth  Infantry,  (G  tem- 
porarily at  Chester.) 

Ckater. — Company  H,  Eighteenth  Infantry. 

YorkcilU. — CoiDpauie»  K  and  L,  Seventh  Cavalry,  and  C,  Eighteenth 
Infaatry. 

Seir^rrg. — Company  K,  Eigliteeath  Infantry. 

(~iiionri7/e. — Companies  E  aud  M,  Seventh  Cavalry. 

i^rtanburgh. — Companies  B,  Seventh  Cavalry,  and  D,  Second  In- 
fantry. 

Svmler. — Company  F,  Eighteenth  Infantry. 

Laurengrille. — Companies  G,  Seventh  Cavalry,  and  I,  Eighteenth 
Infantry-, 

"So  change  requiring  mention  has  heen  made  since  the  <late  of  my  last 
Kport  in  the  method  of  famishing  the  troops  in  this  department  with 
iobsistence  and  quartermaster  stores. 

The  sanitary  condition  of  the  troops  is  excellent ;  the  medical  supplies 
are  ample  and  promptly  famished. 

I  inclose  reports  of  the  commanders  of  posts  belonging  to  the  de- 
lortiuent. 

Vei-y  respectfully,  vour  most  obedient  servant, 

ALFRED  II.  TERRY, 
Brigadier-Oeneral,  Commandinff, 

The  Adjutant  General  of  the  Army, 

Washington,  D.  C. 


Headquarters  Post  op  Yoekville, 

YorkvUle,  South  Carolina,  Heptember  23, 1872. 
SiB:  In  compliance  with  Circular  Xo.  19,  Headquarters  Department 
fjf  the  Sontb,  September  9, 1873,  and  your  subsequent  telegram,  1  have 
dui  honor  to  submit  the  following  report : 

The  iwrmanent  changes  which  have  taken  place  in  this  command 
■lariag  the  past  year,  and  the  movements  of  this  command  and  detach- 
>iKQts  thereof,  i>ermanent  or  temporary,  during  the  same  period,  are 
preiieDted  in  tabular  form  appended  to  this  report. 
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GENERAL   CONDITIOS  OP  THE  TROOPS, 

Tlie  ^rrisoii  of  this  post  consists  of,  one  field  officer  of  tlie  Seventh 
(Javalry,  commanding  post,  one  acting  assistant  surgeon,  (meilica! 
oflBcer,}  one  hospital  stewarti,  one  veterinary  surgeon  of  the  Seventh 
Cavalry,  two  companies  of  the  Seventh  Cavalry,  Company  K,  (Captain 
ITale,)  Company  L,  (Lieutenant  Wesson,)  and  one  company  of  the 
Eighteenth  Infiuitry,  (Oiiptain  Christopher,)  Company  C. 

The  general  condition  of  the  troops  is  good,  the  officers  in  the  main 
attentive,  and  faitlifnl  in  theirdischargeof  duty,  and  in  personal  habits 
exemplary.  In  point  of  discipline,  while  the  troops  do  not  fall  belon*  a 
fair  standard,  the  circnmstances  of  easy  access  to  whisky-shops,  nnd 
being  stationed  in  a  village  where  close  sopervision  of  conduct  is  by  no 
means  easy,  without  undue  attempt  to  restrain  the  men  from  recreation, 
contribute  to  more  looseness  of  conduct  than  would  be  found  at  n  mili- 
tary post  or  camp  away  from  such  surroundings.  Notwithstanding  tbis 
the  olt'enses  against  discipline  are  not  extraonlinary  in  either  number  or 
gravity.  In  their  relations  to  the  civilians  among  whom  they  are  stationed 
the  men  are  in  the  main  inoffensive,  and  occasions  are  rare  in  which  any 
trouble  has  arisen.  In  the  few  cases  in  which  it  has  occnrre<l  there  bus 
been  no  instance  in  which  the  folly  and  misconduct  of  the  civilian  have 
not  been  the  original  incentive  in  bringing  about  difficulty. 

Desertions  from  the  several  companies  of  the  command  have  been 
unduly  frequent,  but  whether  in  greater  numl>er  than  from  commands 
similarly  cii'c urn st« need  I  am  unable  to  say.  It  has  been  impossible  to 
recapture  deserters  owing  to  the  ease  with  which  they  can  get  beyond 
reach  before  the  tact  of  the  absence  being  desertion  is  known,  and  the 
additional  fact  that  the  sympathies  of  the  i>eople  are  so  much  with 
deserters  that  little  or  no  information  is  to  be  bad  from  tliem  when 
sought  for.  The  desertions  lately  have  been  chiefly  from  the  recruits, 
and  in  most  of  these  cases  of  men  who  should  never  have  been  enlisted. 
For  some  reason  the  recruits  sent  to  this  command  have  Iteen  of  lower 
grade  than,  under  present  inducements  of  pay,  &c.,  should  be  enlisted  in 
the  service.  From  whatever  cause  this  arises  it  is  a  serious  and  ex- 
pensive evil. 

I  have  no  doubt,  from  various  sources  of  information,  and  from  care- 
ful observation,  that  deisertions  are  encouraged  aud  facilitated  by  Ku- 
Klns  and  their  sympathizers.  It  is  very  difficult,  and  so  far  no  success 
lias  attended  the  eBort,  to  secure  exact  legal  evidence  on  which  those 
guiky  might  be  brought  to  punishment,  but  there  is  every  moral  con- 
Tiction  that  no  effort  has  been  spared  by  these  persons  to  breed  disaffec- 
tion and  dissatisfaction  among  the  men.  So  fur  as  I  can  observe  there  is 
DO  sympathy  among  either  enlisted  men  or  officers  with  the  lawlessness 
which  it  might  become  their  duty  to  assist  in  suppressing,  aud  with  the 
exception  of  deiertersand  one  other  case,  I  have  had  no  reason  to  think 
that  any  one  could  have  been  induced  to  betray  his  duty. 

The  two  noted  have  been  the  chief  causes  of  desertions,  thongh  to 
these  should  be  added  some  dissatisfaction  with  the  quality  and  allow- 
ance of  clothing,  which  I  presume  will  cease  so  soon  as  the  new  uniform 
is  furnished. 

The  health  of  the  command  has  been  exceptionally  gowl.  Xo 
epidemic  ilisenses  have  apiwared,  and  there  has  beeu  but  little  sickness. 
Three  deaths  only  have  occorred,  two  from  disease  or  injury  contracted 
before  coming  here,  and  one  from  fulling  from  a  window  while  in  fever 
delirium.  Most  of  the  untltness  for  duly  has  been  from  accidental  in- 
juries, among  which  has  been  a  remarkable  fact  that  in  the  last  year 
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lire  mea  hare  fallen  fiom  windows,  resulting  in  one  death,  one  amputa- 
tion of  a  leg,  and  serious  injury  in  three  other  cases.  There  is  notbing 
remarkable  about  the  placing  of  tbe  windows  wbich  should  bring  such  a 
result.  • 

Tbe  climate  is  very  fine  l>oth  winterand  summer,  and  as  healthful  and 
pleasant  as  any  in  which  I  have  ever  lived. 

Tiie  healtli  of  the  horses  has  been  good  in  the  main,  and  their  condi- 
tion fine  except  for  glanders  appearing  among  tlieiu.  Tiie  disease  ap- 
pears to  have  been  brought  here  by  the  horses  purchased  at  Louisville, 
it  is  stated  that  it  appeared  there  before  they  were  shipi>ed,  which,  if 
tbe  fact,  should  have  induced  the  quartermaster  shipping  them  to  give 
notice  of  it  so  that  due  precaution  might  have  been  taken  in  time  to 
prevent:  its  spread.  So  far  fonr  have  been  shot,  and  I  fear  that  several 
more  will  be  lost  by  reason  of  it.  Every  precaution  is  taken  to  prevent 
its  spread. 

The  iustruetiou  of  the  men  -has  been  such  as  the  climate  and  constant 
I'alls  for  duty  permitted.  It  is  far  from  being  up  to  the  standard,  but  I 
tliink  quite  equal  to  the  average  of  the  service,  and  as  good  and 
thorough  as  the  circumstances  and  i)eculiar  duty  have  i>ermitted.  So 
loDgas  recruits  are  sent  to  the  cavalry  companies  with  practically  no 
knowledge  whatever  of  their  duties,  the  instruction  of  the  cavalry  will 
Gill  far  short  of  even  a  respectable  standard,  because  it  is  almost  always 
llie  fact  that  the  circumstances  of  rluty  are  such  that  but  small  oppor- 
tonity  is  to  bo  had  to  lay  any  thorough  groundwork  of  either  horse- 
manship or  elementary  drill.  From  this  arise  want  of  accuracy  in  the 
<lrill  and  the  formation  of  habits  of  carelessness  and  sloucbiness,  which 
are  ver>'  hard  to  eradicate,  even  if  opportunity  to  do  it  should  be  found. 

The  oQieers,  as  seems  in  the  nature  of  things  universal  and  unavoida- 
ble in  the  service,  are  not  well  instructed  professionally.  While  com- 
meodably  faithful  and  attentive  to  duty,  constant  service  with  smalt 
i-uuimauds  and  nnder  circumstances  which  afford  little  time  and  no 
I'uilities  for  theoretical  instruction,  has  tended  to  bring  about  a  degree 
nf  satisfaction  with  low  professional  attainments,  and  with  ability  to 
ilischarge  simply  routine  duty,  which  is  highly  detrimental  to  the  best 
interests  of  the  service.  Situated  as  this  command  i.i  there  is  no  pres- 
ent remedy  save  to  encourage  every  individual  ettbrt  toward  a  belter 
buowledge  of  the  profession,  a  remedy  wholly  inadequate  to  the  evil. 

MASNEU  IN  WHICH  THE  TROOPS  ARE  QUABTBEED. 

The  two  cavalry  companies  occupy  a  large  brick  building,  formeily  a 
lintel,  situated  on  the  main  street,  near  the  center  of  the  village.  This 
building  comfortably  accommodates  both  companies  with  their  kitchens 
and  mess-rooms,  and  also  furnishes  rooms  for  guard-house  and  post 
reading-room.  Belonging  to  this  building  is  a  stable  which  shelters 
indifferently,  but  sufficiently  well  the  horses  of  one  company.  The 
bi>rses  of  the  other  company  are  sheltered  iu  a  fair  stable  in  close 
vicinity,  (jnst  across  the  street.)  The  infantry  company  is  quartered  in 
«  wooden  building  on  tbe  opposite  side  of  the  street  from  the  cavalry, 
Imt  in  close  vicinity.  The  building  answers  the  pnr[K)8e  as  well  as 
baildiDgs  not  intended  for  such  use  could  do.  On  the  next  lot  to  the 
infautr>'  quarters  is  the  building  used  for  a  hospital,  which  is  reasona- 
bly adapted  to  its  usej  and  of  sufficient  accommodation  for  the  sick 
likely  to  be  found  in  this  command. 

The  lanndresses,  save  such  as  prefer  to  hire  their  own  quarters,  are 
laummodated  iu  a  building  in  the  outskirts  of  the  town. 

,>glc 
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For  the  present  and  until  tbe  weather  becomes  rough  and  cold  the 
guard  and  prisoners  are  kept  in  tents  on  open  groand  not  far  from  the 
quarters. 

The  ofllcers  are  quartered  in  houses  and  a  hotel  reasonably  convenieut 
to  tbe  quarters  of  the  troops. 

The  supplies  are  stored  in  an  isolated  building,  which  also  furnishes 
rooms  for  the  post  quartermaster  and  comuiandiug  olScer's  offices. 

The  total  rental  paid  for  buikliogs  and  stables  is  within  the  limit  set 
by  the  commanding  general,  and  is  less  than  would  be  the  wear  and 
tear  of  the  necessary  canvas,  and  for  that  reason  the  troops  were  not 
moved  iuto  camp  during  the  summer. 


Subsistence  stores,  eKcei)t  fresh  beef,  are  furnished  from  the  depot 
at  Columbia,  and  have  been  abundant,  goad,  and  promptly  supplied, 
except  one  small  invoice  of  flour  and  a  few  barrels  of  pork,  which  were 
inferior  and  bad.  These  were  reported  on  at  the  time  their  quality  was 
discovei-ed.  Fresh  beef  is  supplied  by  purchase  in  the  open  market. 
It  is  of  inferior  quality  and  high  in  price,  owing  to  the  fact  that  this 
Bection  raises  no  stock,  and  there  is  scarcely  any  business  energy  among 
the  people,  and  little  market  for  fresh  meat  outside  the  troops,  and  so 
no  competition  among  persons  to  supply  beef. 

Early  in  the  spring  I  directed  the  several  company  commanders  to 
secure  ground  and  prepare  gardens  for  the  use  of  their  companies. 
They  have  been  very  successful,  notably  Captain  Hale,  who  had  better 
ground  than  the  others,  and  the  gardens  have  furnished  a  large  supply 
of  fresh  vegetables  to  the  companies.  Aside  from  the  gardens  of  tbe 
companies  it  would  have  been  diCBcult,  if  not  impossible,  to  procure 
needful  suppplies  of  vegetables.  The  eflect  of  abundant  supplies  of 
vegetables  on  the  health  and  contentment  of  the  men  has  been  excel- 
lent, and  the  gardens  have  shown  how  much  it  is  possible  to  add  to  the 
comfort  and  well-being  of  the  men  by  a  small  expenditure  of  time  and 
effort  of  this  kind  on  the  part  of  company  commanders.  It  la  the  fli'St 
time  that  any  of  them  have  had  any  great  success  in  gardening,  and 
this  experience  is  likely  to  be  valuable  to  their  companies  in  the  future. 
Qoartcrraaster's  stores  have  been  furnished  from  the  various  depots  of 
that  department. 

Forage  since  July  last  has  been  furnished  by  the  contractor  delivery 
here.  Thus  far  the  supplies  have  been  abundant  and  good.  Some  em- 
barrassment has  arisen  from  the  contractor  having  to  ask  the  post  quar- 
teiniaster  to  act  as  his  agent  for  the  payment  of  freight,  having  no 
agent  here.  T!ie  practice  might  prove  ohjectionable,  and  I  would  rec- 
ommend that  it  be  discouraged  wheuever  possible. 

Fuel  has  been  supplied  by  purchases  of  wood  in  the  open  market. 
It  is  of  inferior  quality  and  uncertain  in  supply.  This  is  owing  to  the 
want  of  energj-  and  business  tact  of  the  people  here.  Wood  and  water 
are  the  two  things  which  nature  has  most  abundantly  supjilied  here,  but 
the  pcoiile  seem  never  to  think  of  preparing  any  fuel  until  it  is  needed 
for  immediate  use,  and  then  the  chief  supply  is  either  green  wood  or 
half  rotten  windfalls. 

For  the  supply  of  troops  the  resouices  of  the  country  t\irnish  nothing 
save  fuel  and  lumber  if  needed. 

OENEEAL  INPOHMATION. 

The  orgauizfltion,  purposes,  and  conduct  of  the  Klu-Klux  Klau  have 
been  so  fully  reported  upon  previously  that  it  is  needless  for  me  to  add 
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aDytliiDf:  to  tliORO  reports.  All  that  was  then  at  tlie  various  dates 
rcporte<l  has  i>een  abundantly  ooufinneil  by  snbsecjoent  developments. 
TIte  funeral  bistory  of  tbe  relations  of  this  command  to  that  conspiracy, 
and  of  the  conspiracy  itsnlf,  are  recounted  in  my  previous  reports,  to 
irliich  1  be^  to  invite  your  attention  for  any  facts  relatin;;  to  it. 

Siiiw  my  latest  reports  the  work  of  arresting  such  as  there  was  ])rocesa 
for  lias  gone  on  by  tbe  United  States  marshal  and  bis  deputies,  in  most 
cases  assisted  by  small  detachments  of  troops.  These  are  furnished 
nhenever  asked  for.  TbearrestsnowaredifficultbecanReofthe  efforts  to 
evade  tliein,  but  no  serious  apprehension  exists  of  resistance  when  troops 
acrampany  the  deputies.  I  consider  it  advisable  in  most  cases  to  have 
troops  accompany  the  deputies,  because  the  temptation  to  resistance 
and  perhaps  fatal  consequences  is  thereby  avoided.  Were  the  deputies 
to  attempt  by  themselves  to  make  the  arrests  I  feel  sure  that  in  some 
mses  resistance  wonid  be  attempted,  and  also  that  if  troops  were  not 
pre.-ient  there  would  no  doubt  be  some  attempts  at  rescue  after  the  arrest 
is  eflfected. 

In  only  one  case  has  any  serious  consequence  resulted  from  an  attempt 
to  arrest.  In  April  last.,  one  Minor  Parrts  was  shot  nhile  evading 
arrest.  Tbe  facta  were  fully  reported  at  the  time,  and  that  report  is 
referred  to  for  any  further  information  which  is  needed.  The  facts,  iu 
my  est  i  motion,, in  stifled  the  shooting,  and  this  judgment  is  confirmed  by 
the  investigation  and  verdict  of  the  coroner's  jury,  which  justifies  tbe 
conduct  of  the  poise  which  resulted  in  Parris's  death.  This  is  the  only 
casein  which  violence  was  necessary  or  was  used.  Prudence,  firmness, 
and  goml  sense  on  the  part  of  the  officers  and  men  used  as  poHM»  have 
prevented  violence,  t«  which  the  conduct  of  many  of  the  persons 
arrested  was  strongly  provocative,  so  much  so  that  great  forbearance 
was  not  unfrequently  necessary. 

In  my  report  of  January  17  last  I  expressed  the  hope  and  opioion 
that  it  wonld  not  be  long  before  the  efforts  of  the  better  men  here  and 
their  iDfluence  on  public  sentiment  would  supersede  the  necessity  for 
the  interpositioti  of  the  military  forces  of  the  national  Government.  I 
regret  to  say  now  that  events  since  then  do  not  justify  that  opinion,  and 
ibat  I  am  forced  now  to  think  it  was  premature.  It  was,  of  course,  too 
much  to  hope  that  there  wonId  be  any  sudden  regeneration  of  sentiment 
among  people  who  were  so  blinded  by  ignorance  and  prejudice,  and  so 
misled  by  men  whose  passions  and  irreconcilable  hostility  to  the  results 
of  the  war  led  them  to  look  with  allowance,  at  least,  when  it  was  not 
npcn  approval,  on  such  inhuman  barbarities  as  were  practiced  by  the 
Eq-KIux;  but  it  was  reasonable  to  expect  that  the  severe  lesson  to  be 
kamed  from  the  suddcu  collapse  of  the  organization,  and  the  tiight  or 
arrest  of  its  leading  men,  would  have  had  a  very  wholesome  effect  in 
silencing  bad  counsel  and  inducing  the  dupes  to  be  more  wary  of  fol- 
lowing it  when  given.  The  fact,  however,  appears  that  either  through 
i^orance  or  prejudice,  or  both  combined,  the  majority  of  the  whites 
here  learn  but  little  by  experience.  The  wildest  and  most  absurd 
nuuors  set  afloat  through  the  country  are  received  with  amazing  cre- 
ilulity.  Stories  of  the  pardon  of  those  convicted,  of  the  successful  over- 
throw iu  tho  Supreme  Court  of  the  laws  under  which  the  prosecutions 
T«re  had,  of  Executive  disapproval  of  my  conduct  and  my  consequent 
removal  from  command,  of  Executive  orders  to  thejudgesof  theUuit*Hl 
States  courts  to  hear  no  more  Ku-Klax  cases,  and  similar  absurd  tales, 
have  one  after  another  spread  like  wild-fire  over  the  country,  and  have 
Wen  for  the  time  being  believed  implicitly.  The  readiness  with  which 
they  were  credited  and  tbe  congratnlatory  comments  of  the  hearers,  not 
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QofrequeDtly  coupled  with  threats  of  wbnt  woald  now  happen  to  the 
negroes  and  to  such  white  men  as  had  been  witnesses,  go  to  show  how 
deep-seated  are  the  causes  from  which  all  this  lawlessueas  has  Bprnog, 
and  how  really  these  same  people  would  be  to  renew  in  the  same  or 
some  other  form  the  efforts  of  the  past. 

While  it  is  true  that  good  men  are  more  free  iit  expression  of  dennn- 
ctntion  of  Kn-Kluxism  than  before,  the  tyranny  of  that  organization 
over  public  opinion  was  so  nearly  perfect  that  its  effect  will  be  for  a 
long  time  very  great.  So  strong  is  this  effect  still  that  it  is  idle  to  ex< 
pect  for  a  long  time  to  come  that  the  State  laws  will  be  enforced  in  any 
Ku-KUix  cases.  One  notable  instance  in  Chester  County  shows  what 
the  condition  of  public  sentiment  is  there.  A  case  was  recently  trie*! 
before  the  State  court  iu  which  the  evideuce  most  couclusivcly  estab- 
lished a  delihprate  and  cold-blooded  murder  of  a  negi-o  man  by  a  white 
man,  "a  Ka-Klux;"  but  the  jury,  composed  wholly  of  white  men,  ac- 
qnitted  the  murderer  with  scarcely  any  hesitation.  In  this  county  it  is 
uo  I>ettrr,and  I  doubt  the  possibility  of  bringing  any  offender  to  justice 
before  the  State  courts  no  matter  how  plain  the  evidence,  where  the 
offense  has  any  immediate  or  remote  rcliitious  to  the  Ku-Klux  organi- 
zation. 

The  administration  of  government  in  this  State  in  the  present  condi- 
tion ot  society  demands  (jualities  of  wisdom,  honesty,  and  executive 
ability  which  Are  wholly  wanting  in  the  majority  of  the  public  officers, 
and  there  appears  no  reasonable  ground  Jbr  expecting  anything  better. 
Between  ignorance  among  the  [do]  of  the  voters,  and  blind,  unreason- 
ing, and  sullen  stubbornness  among  the  intelligent  whites,  resulting  in 
the  control  of  public  affairs  by  men  of  whom  the  major  part  are  both 
dishonest  and  incomi>etcnt,  the  condition  of  things  here  is  such  as  leaves 
litllo  to  hope  for  in  the  near  future.  What  remedy  tliei-e  is  for  it,  save 
such  as  time  and  education  may  afford,  is  not  easy  to  see;  but  it  iA 
gravely  to  be  apprehended  that  it  may  result  in  anarchy  iu  its  worst 
form  before  the.se  means  have  time  to  effect  the  result. 

The  only  laws  which  have  any  chance  for  just  execution  iu  protecting 
the  citizen  are  those  of  the  Unitetl  States.  The  machinery  for  the  exe< 
cutiou  of  these  never  contemplated  such  a  state  of  affairs  as  has  existed, 
and  still  exists,  here,  and  in  consequence  is  wholly  inadequate  to  the 
task.  The  United  States  courts  are  choked  with  a  quantity  of  business 
which  amounts  practically  to  a  denial  of  a  hearing  of  four-fflths  of  the 
cases  which  are  before  them,  while  even  this  number  of  cases  is  but  a 
small  i>ercentnge  of  the  gross  violations  of  law  which  are  cognizable  by 
those  courts,  i'ublic  sentiment  does  not  condemn  law-breaking,  or  de- 
mand its  punishment,  except  in  cases  where  negroes  are  the  law-break- 
ers, or  in  gross  eases  of  whites  against  whites.  To  a  degree  that  is  sur- 
prisUig  and  disgraceful  negro  labor  is  swindled  out  of  its  earnings,  and 
this  with  hanlly  a  remedy.  Public  ofBccrs  generally  are  shamefully  neg- 
ligent of  duty,  and  notsibly  deficient  in  conscientious  disposition  to  do 
right.  The  obligations  of  public  office  are  disregarded,  either  from  cor- 
rupt motives  or  from  utter  incompetency,  to  an  extent  that  is  hardly 
credible,  coupled  as  it  is  with  its  tolerance  or  excuse  by  those  who  cer- 
tainly know  better.  In  the  courts  the  sacredness  of  the  obligation  of 
an  oath  is  disregarded,  to  an  extent  and  by  individuals  of  a  social  grade 
that  would  be  inere<lible  elsewhere;  it  is  done,  however,  with  impunity. 
Public  sentiment  excuses  and  i>alliates  it  when  done  in  the  defense  of 
Ku-KIux,  and  so  encourages  it  in  other  matters.  So  long  as  the  very 
fountains  of  justice  are  polluted  in  this  way,  and  it  meets  with  hardly 
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condetuuntioii,  there  is  small  hope  for  tLe  good  order  or  well-being  of 
society, 

Snch  a  state  of  things  na  exists  bere  and  elsewhere  in  large  sections  of 
this  StRte  is  so  hopeless  of  any  promise  of  good  for-the  future,  and  bo 
ilisgraceful  to  the  whole  country,  that  it  has  been  with  the  greatest  re- 
luctance I  hnve  compelled  myself  to  believe  that  these  are  the  facts.  I 
have  come  very  slowly  to  the  belief,  and  only  on  such  multiplied  evi- 
Uenee  as  would  convince  the  most  incredulous,  if  at  all  fair-minded.  In 
my  experience  it  has  no  parallel,  either  in  the  wanton  and  brutal  cruel- 
lies inlJicted  or  approved  and  encouraged  by  the  majority  of  the  whites, 
or  in  the  atter  deadeuing  of  the  moral  sense  in  large  parts  of  whole 
i^^ommanities  commonly  reputed  and  believed  to  be  far  removed  from 
the  barbarism  of  savages. 

As  matters  now  stand,  the  only  protection  which  citizens  can  look  to 
with  any  assurance  is  the  General  Government ;  the  only  laws  justly 
vuforced  are  those  of  the  United  Btates;  and  even  this  would  avad  but 
little  if  it  were  not  for  the  moral  eflect  of  the  presence  of  United  States 
troops,  and  the  feeling  among  the  people  that  violation  of  United  Stutfis 
law  will  l»e  promptly  and  fully  investigated,  and  the  perpetrators  brought 
to  justice  if  possible. 

Lest  I  may  he  misunderstood,  I  wish  to  add  that  I  do  uot  consider 
that  it  is  cither  necessary  or  advisable  for  the  military  to  interfere,  ex< 
wpt  so  far  as  they  may  be  called  upon  by  proper  authority,  but  I  do 
think  the  moral  effect  of  their  presence  absolutely  essential  to  any  ap- 
[iruximation  to  good  order  and  observance  of  or  enforcement  of  law. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

LEWIS  MEKKILL, 
Major  Seventh  Caralrg,  Commanding  Post. 

The  Act UT ant-General, 

Department  of  the  South,  Louisriile,  Kentncky. 


PtrmaHenl  changfi  al  pool  a/  Yorkeille,  ■Soiilh  Caruliaa,  tinm  SepUmber  30,  IriTI. 


Oct.  li,  1871.  Compnny  B.  EifthtoenCh  Infitntrr,  froro  Columbia,  8<iiitb  CarollDO,  p«r 
Special  Orders  Ko.  10^,  Ileadqii»rC«ri  Vast  of  ColiinibiOi,  South  Caro- 
lina, Octuber  II,  1871. 

f>et  14,  1871.  Troop  D,  Seventii  Cuvalry,  from  Colamliin,  SoatU  Caroliiin,  per  Spficial 
Ordeirs  No.  108,  Ileadqourters  Post  of  Colambia,  Soatb  Cuiolina,  Octo- 
ber II,  1871. 

Oct,  14,  l!^TI.  Troop  L,  Bevaotb  Cavalry,  from  Winusborongb,  Soutli  Carolina,  per  tel- 
Pin'aphic  iiiHtrections  rccRived  at  tbat  post. 

XoT,  IS.lWl.  Acting;  AssiatuntStirjjBonT.C.SIcriDe,  United  StalM  Army,  from  WinnB- 
borou((b.  South  CnTOlino.  p«r  Special  Orders  No.  IIS,  Headquarters 
Post  of  Colnmbia,  SootU  Caroliua,  October  -29, 1H71. 

Xnv.  IS,  1871,  Troop  D,  Seventh  Cavalry,  transferred  to  post  of  Cbester,  Soutli  Carolina, 
per  Special  OrrtorB  No.  S3,  Headqaorters  Post  of  Totkvillc,  South 
Carolina,  November  17, 1H71. 

I>«-  5,11*71.  Acting  AasigtanC  8ur«Kon  William  A.  Tompkius,  United  States  Army, 
transferred  to  Post  of  Unionville,  South  Carolina,  per  Par .  II  Special 
Orders  No.  246,  Headquarters  Dopartuiuut  of  the  South,  Novonibur  23, 

Pee.  e,I87L  First  Lieutenant  James  H.  Bradley,  Eigblepiilh  Infantry,  B,  transferred 
to  Seventh  Infnutry,  per  SiMxriarOrdBrs  No.  457,  War  J)epnrtmeut,  Ad- 
jntant-Geucrarn  UlHtP,  Waabiugtoo.  U.  C,  November  «S,  11*71. 
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per  Far.  II  Six'ciat  Onlt^rs  Kn.  35i!,  Htad(|uaTterti  Dcpartuieiit  o 
Sootli,  LoaiBviJIe,  Ktmtii<:ky,  December  '2,  1871. 

Dm.  13,  ISTl.  Actini;  AsaiHtant  RiiirKeon  T.  C.  Shrine,  United  Stnt«8  Army,  contract  an- 
DiOle^  p«r  Par.  II  Special  Orders  No.  101,  Headquarteni  Post  of  York- 
viHo,  South  Carolina,  December  13,  18T1. 

Dec,  22,  IWl.  Hospital  Steward  Arthur  M.  Reyl'old,  United  States  Army,  arrived  ot 
Post,  per  Par.  II  Special  Orders  No.  261,  Headquarters  Uepartmeat  of 
the  SoutL,  Lonisville,  Kentucky,  December  Hi,  1871. 

Doc,  22,  IWl.  Acting  Aosiotant  Snrgeon  John  Harvev,  United  Sla(«B  Army,  from 
Uuionville,  South  Carolina,  per  Par.  Ill  Special  Ordurs  No.  246,  Head- 
quarters Departmeut  of  tlie  Soutll,  NoveniW  23,  1871. 

Jan.  IS,  1872.  Company  B,  Eigbteenth  Infantry,  traubferred  to  Post  of  Colnm'biA, 
South  Carolina,  per  teleip-apbic  instnictions  received  from  headquar- 
ters Department  of  the  Siiutb,  ilated  Jannary  15,  187S. 

Mar,  19, 1872,  First  Lieutenant  Henry  J.  Kovrlan,  Seventh  Cavalry,  L,  appointed  regi- 
ment al-quarteraiaster  of  the  SovenlJi  Cavalry;  relieved  from  duty  at 
post,  per  Special  Orilers  No.  56,  current  aeries,  Headquarters  Post  of 
York vi He,  South  Carolina. 

Mar,33, 1872.  Acting  Assistant  Surgeon  John  Harvey,  United  States  Army,  transferred 
to  post  of  Linooluton,  North  Carolina,  per  Special  Orders  Ko.  55,  cur- 
rent series,  Headquarters  Department  of  the  South. 

Apr.  13, 1872.  First  Lieutenant  J.  F.  Weston,  Seventh  Cavalry,  joined  Troop  L,  from 
detached  servioe  at  regimeutal  headiiuarfers  Seventh  Cavalry. 

May   3,1872.  VBterinary  Surgeon  John  Tempaony,  Seventh  Cavalry,  arrived  at  poet, 
per  Par.  II  S|>ecial  Orders  No,  64,  current  aeries,  Headquarters  Depart- 
ment of  the  South. 
■June  5,  IWa.  ActingAssistant  Snrgeon  R.  G.  Redd,  United  States  Army,  arrived  at 

Sost,  per  Par.  I  Special  Orders  No.  112,  current  aeries,  Headquarters 
lepartment  of  the  South. 
June  26, 1872.  Assistant  Surgeon  Joseph  R.  Gibson.  United  States  Army,  transferred  to 
Charleston,  South  Carolina,  per  Par.  II  Special  Orders  No,  112,  cnr- 
rent  series,  Headquarters  Department  of  the  South. 
Bcspcctfully  submitted, 

LEWIS  MERRILL, 
jWii/or  Scveiilh  Cavalry,  Commanding  Pott. 


Headquarters  Depajetsient  of  the  Gulf, 

New  OrUans,  Louuiana,  October  4, 1872. 

Sir:  In  compliance  with  instructions  of  the  23d  Septeoib'er, I  have 
the  honor  to  submit  the  following  report  of  operations  in  this  depart- 
ment from  November  28, 1871,  up  to  this  time.  Tliia  does  not  embrace 
the  full  military  year,  as  I  did  not  assume  command,  aud  was  not  in  the 
department,  until  the  ()at«  last  mentioned. 

Application  was  made  for  the  reeord,s  of  this  department  for  the  time 
precedftag  my  command,  but  it  was  not  fonud  practicable  to  furnish 
them. 

This  department  embraces  the  States  of  Louiainua,  Arkansas,  Mis- 
sissippi, and  the  Gulf  ])ost8  ns  far  eastward  as  (and  embracing)  Key 
"West,  Florida.  The  military  posts  in  the  harbor  of  Mobile  are  excepted, 
and  not  in  the  command. 

The  present  force  in  the  department  consists  of  two  companies  of  cav- 
alry, sis  batteries  of  artillery,  four  companies  of  the  Si.\teenth  and  the 
entire  regiment  of  the  Nineteeiitb  Infantry,  with  an  aggregate  strength 
(August  31, 1872)  of  1,149,    The  troops  are  distributed  as  follows : 

LOUISIANA. 

Baton  Rouge. — Headquarters  and  Companies  A,  B,  F,  G,  and  I,  Nine- 
teeuth  Infantry. 

Jackson  Barracks. — (In  camp  at  East  Fascagonia,)  Companies  C,  D, 
and  H,  Nineteenth  Infantry. 
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Little  Reck. — Company  K,  Niiieteeutb  Iiifiiiitry. 

MIRSISSIPPI. 

■JaflMon. — Companies  B,  11,  and  I,  Sixteenth  Infuntry. 
Aberdeen. — Company  C,  Sixteenth  Infantry. 
Hollff  Springs, — Company  E,  Nineteenth  Infantry. 
Oxford. — Company  I,  Sixth  Cavalry, 
Meridian. — Company  K,  Sixtli  Cavalry. 


Fort  Barrancttn. — Batteries  <i,  L,  and  M,  Third  Artillery. 
Fort  Jfjr«-«>».— Batterv  F,  Third  Artillerj-. 
A'ey  fl'c»(.— Batteries  B  and  D,  Third  Artillery. 

Baring  the  ten  months  covei-ed  by  this  report  the  following  changes 
and  moveroentif  of  the  troo|Kt  have  taken  place : 

Oh  December  12, 1871,  the  post  of  Meridian,  Mississippi,  iras  discon- 
tinued, and  the  company  stationed  there  transferred  to  JackHon,  Mis- 
sktippi. 

On  Jannary  5,  1872,  Companies  G  and  I,  Nineteenth  Infantry,  %vere 
hronght  teu)i>orarily  from  Baton  ICouge  to  yetr  Orleans,  Louisiana,  and 
OD  January  7,  Com[>nuies  A  and  H,  Nineteenth  Infantry,  followed 
I  hem. 

On  Jannary  27, 1872,  Companies  I  and  K,  Sixth  Cavalrj",  arrived  in 
thirt  department  from  the  Department  of  the  Miasonii,  and  took  position 
at  Oxford  and  Saltillu,  Misaixalppi;  and  on  March  15,  Company  K  was 
inoved  from  Saltillo  to  Meridian. 

On  January  27,  1872,  Companies  A,  G,  and  I,  Nineteenth  Infautry^ 
Tetnroed  to  Baton  Bouge,  Louisiana. 

On  Jane  28, 1872,  Company  F,  Nineteenth  Infantry,  was  transferred 
from  Jack'son  Barracks  to  Baton  Itonge. 

On  June  28,  1872,  the  garrison  of  Jackson  Barracks,  Louisiana,  con- 
ngtingof  Companies  C,  1),  and  H,  Nineteenth  Infantry,  moved  to  the 
Goremment  reservation  at  Fast  Pascagoula,  Mississippi. 

On  August  12,  1872,  Company  H,  Sixteenth  Infantry,  was  ordered  to 
take  temporary  post  in  the  vicinity  of  McComb  City,  Mississippi. 

On  Angmrt;  19, 1872,  Batteries  L  and  M,  Third  Artillery,  were'moved 
ftom  Fort  Jefferson  to  Fort  Barranc;is,  Florida. 

Ill  addition  to  these  principal  changes  in  the  station  of  troops,  about 
Ibrty  iletachments  have  been  furnishetl  from  the  garrisons  of  the  posts 
for  the  purpose  of  aiding  civil  officers.  These  detachments  have  all 
Wn  made  ui>on  the  written  requisitions  of  United  States  marshals, 
«icept  in  two  instances,  where  the  requisitions  were  made  by  the  gov- 
miors  of  States,  and  in  all  cases,  as  far  as  the  facr«  conld  be  ascer- 
tained, these  civil  officers  would  not  have  been  able  to  jterform  tbetr 
■laties  without  military  protection,  aiid  I  think  I  can  aver  with  abso- 
Ute  certainty,  that  in  no  case  have  the  troops,  or  any  official,  directly 
"T  indirectly  connected  with  them,  been  used  for  the  attainment  of  any 
lortisan  object  whatever. 

Their  nse  Las  been  solely  in  the  interest  of  law  and  onler,  and  in  no 
raite  has  this  action  been  such  as  to  incur  the  displeasuce  of  any  class 
"fthe  commnuity;  on  the  contrarv,  as  far  as  my  information  goes,  their 
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action  bas  been  satisfactory  to  all  good  citizens  and  property-holdei-s,  of 
both  political  parties,  ia  tbe  communities  in  Trbicb  tbeir  aid  baa  bccD 
invoked. 

The  emeute  of  January  5,  and  the  days  following,  which  threatened 
snch  disaster  to  the  commerce  and  prosperity  of  the  city  of  New 
Orleans,  may  require  some  special  gotice  in  this  report. 

A  short  time  after  taking  command  of  this  department,  and  before 
sufficient  time  had  elapsed  to  enable  me  to  familiarize  myself  with  the 
situation,  this  community  became  very  much  excited  and  its  business 
relations  greatly  disturbed.  Tbe  animosities  growing  out  of  the  excite- 
ment seemed  to  be  directed  against  tbe  governor  of  the  State,  and  the 
portion  of  the  legislature  acting  in  concert  with  him. 

The  financial  condition  of  the  State  generally,  and  more  particularly 
of  tbe  city  of  New  Orleans,  was  such,  and  is  still  such,  that  the  taxes 
on  real  estate  in  tbe  city  of  New  Orleans  amount  to  between  5  and  li 
per  cent. ;  in  fact,  if  the  laws  are  rigidly  enforced,  the  effect  wonld  bf 
the  same  as  if  the  property  were  couflscHted.  The  community,  with 
what  justice  it  is  not  tor  me  to  say,  attributed  this  condition  of  thing!! 
to  corrupt  legislation  and  maladministration,  and  the  state  of  afiairn, 
bordering  on  insurrection,  was  in  fact  but  an  outcrop  of  the  dissatisfac- 
tion felt  by  the  pro|>erty-holders  and  tax-payers  of  the  city,  who  ap- 
peared to  have  no  confidence  in  tbe  ballot-box  or  tbe  judiciary  of  the 
•State  to  redress  their  grievances. 

After  the  storm  was  raised  by  the  fi-ee  expressions  of  dissatisfaction 
on  the  part  of  leading  citizens,  and  the  opposing  parties  began  mar- 
shaling their  forces  for  tbe  fray,  the  property-holders  of  the  city  aud 
tbe  great  mass  of  law-abiding  citizens  saw  that  the  direction  of  tbe  in- 
surrectionary forces  was  in  tbe  hands  of  chieftains  not  of  tbeir  own 
selection,  and  with  whom  they  were  not  in  accord,  and  that  they  hud 
raised  a  force  they  could  not  control.  New  issues  were  develo|>ed, 
which  looked  as  if  tbe  controversy  between  the  contending  factions  hail 
degenerated  into  a  scramble  for  plncc  and  the  possession  of  the  State 
treasury. 

A  committee  of  fifty  or  seventy  citizens,  representing  the  wealth  and 
business  men  of  tbe  city,  believing  that  the  movement  was  likely  to  end 
in  a  bloody  riot,  which  wonld  be  disastrous  to  the  prosperity  of  tbe  city 
and  to  its  commerce,  which  at  that  season  of  the  year  was  at  its  culmi- 
nating point,  became  alarmed  aud  solicited  the  interposition  of  United 
States  troops — iu  fact  asked  for  martial  law.  The  governor  and  his 
party,  whom  the  discontented  citizens  were  oi>posiug,  sought  at  that 
same  time  the  inter|iosition  of  United  States  troops. 

Tbe  emergency  was  so  sudden,  and  the  demaiid  was  so  urgent  from 
both  contending  parties,  particularly  from  tbe  governor,  whose  letters 
are  appended,  (see  Appendix  A.)  and  having  at  tbe  same  time  be- 
fore my  mind  tbe  fatal  results  of  delay  in  the  terrible  events  which 
hapiiened  here  in  18r>l>,  I  did  not  hesitate  to  take  the  re-sponsibility,  aud 
ordered  tlie  troops  to  the  front,  aud  telegraphed  to  the  War  Depart- 
ment what  I  had  done,  and  my  course  was  approved.  Tbe  presence  of 
the  troops  allayed  excitement,  and  probably  prevented  collision  ot 
armed  bodies.  The  troops,  antl  those  who  commanded  tbem,  however, 
took  no  part  whatever  in  any  of  the  discussions,  arrests,  or  any  other 
acts  of  the  contending  parties,  and  it  cannot  be  said,  with  tbe  shadow 
of  truth,  that  tbe  action  of  the  troops  or  those  who  controlled  their 
movements  had  any  other  object  or  effect  than  to  bold  the  situation  in 
tbe  interest  of  justice  and  peace,  and  give  an  opportunity  to  tbe  parties 
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Aggrietetl  to  seek  redress  throagli  legitimate  cbnonel^.    At  no  time  vas 
the  General  Government  or  it«  troops  a  party  to  tbe  contest. 

After  the  lapse  of  a  few  days,  everything  being  quiet,  and  be- 
lieviDg  that  the  presence  of  the  troops  would  be  used  to  perpetuate 
abuses  by  the  State  authorities  upon  a  loyal  and  hospitable  people,  I 
withdrew  the  troops,  flrat  giving  both  the  contending  parties  notice  of 
my  iDtentioD,  and  apprising  the  War  Department  of  my  intention  to  do 
fo.  This  act  was  also  approved  at  Washington,  and  it  had  the  effect 
vbich  1  anticipated,  the  immediate  rex)eal  of  the  obnoxious  laws ;  those 
laiTB  under  the  operation  of  which  the  State  and  city  are  supposed  to 
have  been  brought  to  their  then  condition. 

Unfortunately,  this  repeal  of  tbe  obnoxious  laws  was  not  in  earnest. 
The  whole  thing  was  a  sham,  and  upon  it^  discovery  the  movement  to 
<tispo88ess  the  governor  and  his  party  was  again  organized,  and  a  very 
ronsiderable  armed  force  was  marshaled  to  attack  the  governor  and 
his  party,  who  were  barricaded  in  tbe  building  oceupiesl  as  a  state- 
house,  which  was  defended  by  artillery. 

The  day  but  one  before  the  intended  attack,  the  leader  of  the  attack- 
ing party  iasned  a  proclamation  stating  his  intention  to  assault  the 
rapitol,  and  asking  merchants  in  the  streets  adjiiceut  to  close  their 
^ores,  and  warning  nou-combatants  to  keep  out  of  the  way. 

I  had  come  by  this  time  to  thoroughly  understand  the  situation,  and 
it  was  my  intention  not  to  interfere  unless  ordered  to  do  so  by  higher 
authority,  which  authority  was  kept  informed  by  telegraph  of  all  that 
iras  passing.  The  threatening  proclamation  above  referred  to  wascom- 
mnnicated  in  full  by  the  State  authorities  to  the  President,  aud  was 
ifU'graphed  in  every  direction  by  the  press.  This  caused  serious  appre- 
hensions all  over  the  country,  in  which,  I  confess,  I  did  not  participate. 
As  luig'lit  have  been  expected,  however,  when  tbe  news  of  this  procla- 
itialiun  reached  the  Freisident,  orders  wei'e  given  mo  to  prevent  any  col- 
lisinn  between  armed  bodies  of  men. 

These  instnictions,  to  prevent  collision,  were  communicated  by  me  to 
the  chieftains  of  tbe  opposing  forces  tlie  moment  they  were  received, 
aud  it  is  due  to  the  person  marshaling  tbe  attacking  force  to  say  that 
immediately  upon  the  receipt  of  a  cojiy  of  the  Tresident's  instructions, 
he  atoocij  disbanded  bis  forces,  and  the  emeute  was  at  an  end. 

I  think  it  not  out  of  place  to  say  that  during  these  vci'y  sorioua  ditE- 
mlties  the  officers  aud  men  lately  in  arms  against  us  acted  with  admi- 
rable forbearance,  and  very  generally  expressed  to  uie  pcrsounlty  their 
desire  to  take  no  part  in  any  domestic  difficulty,  but  avowed  tlicir  in- 
tention, if  required  to  take  any  part,  to  render  every  aid  in  their  i>ower 
to  the  officers  of  the  General  Government  in  maintaining  i>ca«e. 

The  whole  subject  of  these  difficulties  was  thoroughly  investigated 
by  the  committee  of  Congress  who  Ciime  here  for  that  purpose,  and  the 
elaborate  report  made  by  that  committee,  which  has  been  printed  by 
Congress,  makes  unnecessary  any  more  detailed  narration  of  events 
connected  with  it.  There  will  be  found  in  that  report  copies  of  allcom- 
niuiications  between  the  Government  and  myself,  and  between  myself 
and  the  State  authorities  and  the  citizens,  touching  this  matter. 

During  the  period  embraced  in  this  report,  the  health  of  this  com- 

uand  has  been  unprecedented.    There  have  been  but  thirteen  deaths  in 

that  time,  and  during  the  present  season  not  a  single  case  of  malignaut 

w  yellow  fever. 

I  strongly  recommend  the  continuance  of  the  system  recently  iuaugn- 

nted  of  movingthe  troopsfrom  the  forts  toconvenientcamping-grouuds 
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or  barrocka,  and  leaving  tbe  forts  in  charge  of  small  guarOs.    To  tlii« 
system  I  attribute  the  improved  health  of  the  troops. 

The  discipline  of  the  troops  has  l>eeu  very  satisfactory,  considering  the 
detached  character  of  the  service  they  have  been  requireil  to  perform. 

The  staff  departments  as  now  organized  are  also  in  a  very  satisfac- 
tory condition,  and  all  their  duties  are  performed  with  promptness  aw) 
economy.  A  consolidation  ha.s  been  ma^le  of  all  the  offices  into  one 
building,  and  all  tbe  storehouses  under  one  roof,  at  a  saving  to  the 
Government  of  about  ten  thousand  dollars  a  year. 

From  this  con  sol  id  Hti  on  the  subsistence  department  hiis  been  neces- 
sarily excepted.  In  addition  to  supplying  this  department  the  cbiel' 
commissary  is  charged  with  most  of  the  sup|>tie3  that  go  to  Texas,  und 
it  was  not  found  necessary  or  proper  to  make  any  retrenchment  or  re- 
duction in  the  store-room  required  by  him. 

The  inclosed  memoranda  of  gain  and  loss  in  the  forces  are  furnished 
for  reference. 

I  have  the  honor  to  be,  very  respectfully, 

W.  II.  EMORY,' 
Colonel  CrnHmanding. 

The  Adjutant-General  of  the  Army, 

Wa»kington,  1).  C. 


State  of  LotisiANA,  KxkcijTivk  Dkhartment, 

AVu"  Orlra>i$,  January  5,  io72. 

U.  R  Grant,  PretidenI  United  Stalei,  ITathingtoii,  D.  C. : 

Dniiger  uf  nriutandtumaUisliuniiuent.  There  iH  Doqiioniin  . 
the  legmlatiire  cauuut  call  on  jon  for  ar-'"* — "  '^'—  ~'" — '  -" 
States  roveDue-cuttur  Wildemees. 

I  reHpectl'iilly  Halt  that  Oeueral  Emory  be  ioslriictcd  to  co-openit«  nith  toe  ia  prc- 
servinir  tbe  peace,  UDcl  protecting  tlie  Kuvutuuieut  from  attack  anil  overthrow. 

H.  C.  WAKMOTH, 
GoveriuiT  of  Lotiimaiia. 

[Offlcisl  copy  furaUbed  General  Emory  li.v  Governor  Warmotb.] 


State  ov  Louisiaka,  Exkcutivb  Dbpartmbst, 

^Vfir  Orleant,  Jamtarg  5,  li?TS. 
Gknkkal:  Tbe  con  ilition  of  affairs  is  Bticli  that  it  Ib  necessary  tliat  I  ebon  Id  havettu 
interview  nitb  yon,  and  I  am  advised  that  it  wnnld  be  injadiciouB  for  toe  t«  leave  tlif 
capilol  at  thn  preeent  lime.    1  therefore  reBpeclfnlly  request  that  yoa  will  do  mc  tli'- 
honor  to  call  upon  me  immediately  at  my  oilice. 
Very  reHpectfuUy,  your  obedient  Hervaut, 

H.  C.  WAKMOTH, 

(iot-vrnor  of  LoMina»a. 
Mi^or-Geu*^rnl  Emory, 

Cotnmatidiitg  Drpmimenl  of  the  Gulf. 
A  true  copy.  _  _'  _ 
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le  troops  were  dismissol  from  tbo  vicloity  of  tbe  Ht.itt: 
■tiou  which  leiute  me  ttt  recommencl  that  tlic  troops  u 
iu  eaay  call  during  to-day  a  ' 
y  reB[tcGt fully,  your  obediun 


JN'ric  Orieanit,  January  5,  ISTS. 


IljtetLJH  o|>)>ortiiiiity  to  thank  you  for  the 
'  :t<}' Kignrtit,  through  Guiieml  LonKslrcet,  t 
■ "'.  Mil  I  TeBiiecthilly  request  yon  to  incnm] 
IV  Inlbc  stalo-lionse  during  the  night. 


niitituile  witli  whit^li  yoii  rpaponded 
"Dpcrate  with  mn  iu  pri'^erviiig  the 
ir  troops  and  :irtill<?rv  in  cluae  prox- 


W.  T.  GEKTRY, 
Captain  XinrlreiiUi  hifanlrg,  A.  A,  A.  (J. 


STATK   lit'   LOL'lSIA\jl,EXKCL"riV8   Dr.l"ARTME>"T, 

Htw  Orltani,  Jannary  6, 1872. 
■iv^Rij. :  Ou  thu  njiplicatinn  of  Hon.  H.  O.  BrewBter,  speaker  of  the  house  of  rep- 
-vuuiivra,  nntl  upon  tlie  oOlilavIt  of  a  brother  of  one  of  its  mombets,  and  with  the 
'  iin-  of  the  beet  lG);al  aathoriliea  in  (be  State,  a  writ  nf  habttui  corpvt  has  been  ap- 
•A  f»r  to  the  honorablp  tbe  judge  of  the  eiglitb  district  cnurt  of  the  parish  of  Or- 
-iw.  llie  -writ  la  now  bcinjf  served  by  the  sheriff.  Should  arrest  be  resisted  and  I 
•>il  iipou  to  amiflt  in  executing  ths  ordor  of  tbe  court,  I  shall  use  tbo  power  at  my 
''-■mud,  and  in  the  event  of  my  biiing  nnablo  to  serve  tbe  paper  anil  to  preserve  tbe 
•vp  with  my  present  forces,  1  most  respectfully  request  that  you  will  rupair  to  tbe 
■ifuf  action  without  further  notice,  tu  aid  me  in  enforcing  tbci  law  and  inpresenriDg 
"pm-eand  dignity  of  the  State. 

Very  respectfully,  yont  obedient  servant, 

H.  C.  WARMOTH, 

(loreraorof  Loainana. 
"(iliT-General  Kmobv. 

Commaadiag  UriKirlmmt  of  Ibe  Gulf. 
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InJlf  BulimitUd  for  j'onr  inforoiBtio: 
"  To  Governor  Wabmotii  ; 

"A  battery  of  fnnr  f^na  ira*  seen  hy  Army  olHcers  last  oveoiog,  about  thirty  miles 
above  bere.  od  right  Iianli,  tnovlDg  toward  ,tho  citv.  The  command  appears  to  be  in 
citizens'  clothes. 

■'  GEORGE  BALDY." 

To  nbich  the  folio n i d r  Hupplementary  trlrgrum  has  liceii  reculved  : 
"  To  Governor  Waiimoth  :  « 


luthoiity.    He  hsjb  seTeral 
■'  GEORGE  BALDY." 


Very  retpectfnlly.  your  obedient  wrvaut, 

Ijor-Genoral  EmobS". 

Comaumding  Dtpailmmt  of  the  Gvlf. 
S.— Detectives  bsve  been  ordereil  to  bo  HCiit  to  . 


I  reepectfally  ra^iiicHt  you  to  place  your  coniiiiaiid  on  Canal  Hircet,  near  the  Clay 
statue,  at  the  earlieatpoestble  moment,  that  yon  may  be  able  to  assist  me  in  stippresaiDK 
any  riotous  demonstrations  that  may  lie  niude.    Tlip   prp»?nce  of  your  troops  will  be 
saffieient  to  prevent  any  disturbnucu  whatever. 
Very  respectfally,  yonr  obedient  hcrvnnt. 

H.  C.  WARMOTH, 

Goremor  of  lM«i$iana, 
Mnjor-tienerul  E  Molt  v. 

Commandipg  Drparlmenl of  Ihc  (!ulf. 

■  '  ,  W.  T.  GENTRY, 

l.'aittaiu  XinrlffHlk  Infantry,  J.  A.  J.  G. 


ST.ITK   "K   LllflMAKA,  EXKCCTIVK  DKI'AKTMENT, 

yea  Orleaiu,  Januarf  11,  1B72. 
Gkxkhal  ;  Affairs  have  assumed  such  a  shape  now  that  I  think  danger  of  riot  or  ta- 
mult  has  about  passed.    I  write  to  say  that  I  tbiult  by  to-morrow  at  1*2  o'clock  yon  cau 
safely  withdraw  yoor  troopa  to  the  buraclcs. 

I  cannot  let  the  opportnuity  pass  to  thank  you  and  your  troops  agnin  for  your 
prompt  and  efflcietit  services  in  the  interests  of  peace  and  order  during  the  [utst  two 
days,  and  to  assnro  yo«  of  my  hiRhest  consideration  and  refjjard  for  yourself. 
I  bavt'  the  honor  td  be,  very  Irulv.  yonrs, 

H.  C.  WAKMOTH, 
Gotcemor  n/Zottmaso. 
H^Jor-General  Emorv, 

ConaaaJiiUvg  Vrparlmenl  of  Ihf  Galf. 

A  true  copy. 
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State  oi'  Louwiajia,  Executtve  Dkpaiitment, 

A>io  Orieani,  JaHuarg  13,  1872. 

UeK£Bai.:  I  h«ve  JQBt  leiraed  that  aa  oppoRition  partj-of  several  thousBDd  men  are 
fitpHcd  to  make  a  riot  to-day  at  noou,  and  that  threats  are  made  that  not  a  atone  of 
the  8tat«  capital  ahall  be  left  upon  another  after  the;  are  through  with  their  work. 

It  ii  probable  that  these  reports  are  Beusatiniial,  yet,  as  a  matter  of  precantion,  I 
wonlit  respectfnllj-  enngeat  that  ;oa  recall  all  of  your  forces  to  the  city  aa  speedily  as 

T  am,  very  respectfully ,  yorr  obedicut  cervan 

Uqor-Geaeral  W.  H.  Emokv, 

Commanding  Drparlmetil  of  the  Gulf. 


Staik  of  Louisiana,  Exkcutimi  UuPAi 

Ntiti  Orlea/it,  Januars  14,  1872. 
Ue^er.il;  Your  letter  of  to-day  U  at  baud,  and  in  repl^Iet  me  respectfully  cull  yoni' 
itteDlion  to  the  danf^rous  condition  of  public  aflaita  and  the  great  necessity  for  yon 
loronimne  the  policy  which  you  hove  followed  so  far. 

Iharestndionsly  avoided  bringinRyou  into  the  question  of  which  is  the  legal  legis- 
lilDre.and  I  shall  lie  careful  not  t«  do  ao  in  the  future,  but  it  isnot  contended  by  any- 
body that  1  am  oot  the  executive  of  the  State,  and  as  such,  the  legislature  not  having 
o^ti"'^  owing  to  the  want  of  a  quorum  in  the  senate,  I  addrosa  you  in  accordanco 
■lib  section  4  of  Article  4  of  the  ConstitDtion  of  the  Uuited  States  und  the  orders  of 
tbe  War  Department  to  If  hich  yoa  called  myatt«ution  a  few  days  ago,  and  requcsC  yon 
M  bring  yoar  troops  to  the  city  at  an  early  hour  to-morrow  morning  in  order  to  pre- 
TCDtor  lapprcss  domestic  violence  which  is  very  serion sly  threaten oo,  aud  which  will 
Ir  preveottAl  by  the  simple  presence  of  your  troops. 

Very  respectfully,  your  oWlicnt  scr%'aDt,  • 


State  ok  Luuibuna,  Executivk  DKi-ARTMEsr, 

XetB  OrUaii$,  Januarn  14, 1872—9.30  p.  lu. 
UvDkarUeneral:  I  have  positive  information  that  Colonel  Carter  and  hii  frienda 
ueaweiricg  a  large  nnmlierof  SHrgeauts-at-arms  into  their  service,  and  that  a  general 
uTcat  of  membera  of  the  house  and  an  attack  will  be  made  on   the  Btate-huDse  some 
liniB  ilnring  the  next  eighteen  honr«.    I  write  thin  note  in  order  to  keep  yon  post«d  on 

Youra  tmlj, 

H.  C.  WAKMOTH. 
M^jor-General  Emory. 


□sistingofti  f[«c  n  h  u  nd  red 
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or  tno  thoudanil  members,  bare  associated  together  for  the  purpote  of  assaulting  and 
breaking  up  the  city  police,  nod  other  riotous  and  dixorderty  purposes,  and  tbreat«uiiit;iin- 
medinte  uxaciitiou  of  tbeir  purpose,  and  that  tbe  particular  and  esnecial  paipose  of  this 
tbmatoned  ontbreak  is  to  Ewsault  the  offlce  of  bis  eicellency,  ivitb  the  probable  intent 
to  commit  great  violence  to  liis  person.  He  therefore  directs  me  to  appeal  to  you  to 
BO  dispoBB  of  tlie  United  States  troops  under  yonr  cnmmaud  as  to  have  thoiD  conven- 
ient to  the  capitol  of  the  State,  the  supposed  objective  point,  with  instnictiouH,  in  casr 
of  riot,  to  crush  it  in  its  inception. 

It  ia  supposed  that  yon  may  make  sucb  dispoattton  of  your  forces  tritbout  infringing 
any  lair  or  orders  fur  your  governance  or  yuur  desire  to  parauu  the  strictest  impartiality 
toward  the  political  parties  of  the  State. 

I  think  proper  to  add,  in  the  commercial  inlcrestof  the  city,  that  auy  violent  ontbreak 
of  tliis  kind  will  be  atteuded  with  very  disoatrous  cod  sequences. 
I  remaiti,  gcueml,  your  niost  obedient  servai  ' 


AVio  (Irleam,  January  9,  ISTi. 

lEntract.) 

Uknkhai.:  His  evcelleury  the  ){ovemor  directs  me  to  ruEipectfiilly  su^j^est  that  you 
ivtain  the  United  Status  forces  now  in  the  city,  sud  that  jou  apply  fur  the  oddiltona) 
regiment  that  bos  been  placed  at  your  disposal  by  tUe  War  Department. 

Ho  hopes  that  you  will  permit  the  esprcs-iiun  of  opiaion  that  nothing  but  your  ex- 
alted oppreciation  of  honor  and  Justice  has  thus  far  saved  us  fhim  bloodshed. 
1  am,  general,  most  respectfully,  your  obedient  servant. 

JAMES  LONG.STREET, 
■  i£ajor-Ge»eTal  Commanding  LoHisiant  Stale  Uililia- 

Jliijor-General  W.  H.  Emoiiy,  U.  S.  A., 

Cemntanding  Dtyarlment  o/  the  Gulf. 
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B.— GENERAL  Hr. 


MilllMT  wKiTlary  to  Ihn  Lleiilriuii 

Ac(|uUat  Goaenl'a  DrpBtlmeiit  .. 

luapntnra  Ofimral 

lliireau  of  SlltiUry  Juntirc 

(JDarU!riiuatrr>  Dopartrnmit 

^ulniileoOF  DeiwHliH-ht .. 

Uodtcal  UcMrtmeiit 

l>s.v  UcnrlBunt 

<'(n-pi4  or  Kngbiei^ni ,  „ . , „ 

Orrlnxico  Duiwrtmaut 

Chief  SlKOBl  OfflCiT 

I'uM  clmiilniiiH 


Unit  Rwiiiuent  of  Cnvnlty  .... 
Sn'onil  Ut^ffluiDiit  of  Cavalrv. . . 
Tliird  RvBiuwDt  of  ('.amln- . .  .t 
Kourlh  HeidiDnit  of  CaviUtT. . . 
VUtli  KonimHitor  CavdTy .... 
Sixth  1tt4pinpnt  of  CKTilrf..... 
Ni'TnithKednnitorCiiTalry  . 

Xlnth  Kvi^irnt  of  (.-Hvilrr . . . . 
Triilli  Ib'aiiuvut  of  <'jivBlr>  . .. 

.\(CB«Ts»tp  nf  pnvnlrx 


nm  KcEiinriit  of  AMitlrrv 

Kn'oud  liiniiDHnt  of  Anillri')'... 

TLinlBi'KluieDtor  Atllllirv 

KoiirUi  I(f  liiiwnt  of  AHIllrry  . . 
Kirtb  KrgimFDt  of  Artillury 

AsttrcKHtp  of  artllliT.v 

KirKt  Brsimcntor  liifHiiIiT 

Srcond  lU'p n(i>r  iDrnnlry.... 

f^rHirtbRri^niciilar  iDfnnlry ... 

FirtliRpufinrntDf  luflntry 

Sixth  HisluMit  of  In&ntiy 

Hrvruth  Sosinuat  of  Inlkntrjr . . 
Gijihih  KrinnHBtof  Inbntry  ... 
Moth  Ri^meBt  of  Inbntr)-  .. 
Trntk  RuKlniont  of  iDlhntiy  . . 


Moth  Ri^meBt  of  Inbntr)-  .. 

-'■—•ii  RuKlniont  of  iDlhntiy 

_.-. .  onth  Xrslmont  of  Innutry _ 

ToolfUiHcriiwntiif  liiftlDtn' 

'I'hirtivntli  Kosfnieiit  of  Inhntry 

FouTtMDth  Xpehumtof  tntnatTy 

nflcenth  RrKlDiMit  of  iDfitnlty 

KlUHUthKivimeatDflnCintTy 

HrrrnlernthUcaiinplitot  Inhntry 

Kljthteniith  Kn^uant  of  lalSuitn' 

>'liirlMUthHeElniriitof  InfiuilTV 

Tirenlh-tliI{i«[ni>ntof  iBfaalTy 

Tmnity-nnit  upKluiont  ot  luftDtry  .... 
Twfuty-iKoiul  IbviuratoT  Inlbitry.. 
Twpnty-thlnl  UrKhuent  of  IntMUtty  ... 
Tin-iity.fburtb  Krgtnioiit  of  InEintry .. 
T<Fi.'Uty.llfth  Ib■Kl^l*^ut  of  Inlkntry  .... 

A'pn^leof  In&ntry 


'  iiuiltJicliM  to  ly^loH^iif ji .  - 

..Ogle 
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THE  ADJUTANT-GENERAL. 


Adjutant-Genebal's  Office, 

Wagkington,  October  12,  1872. 
S[K:  The  AdJDtant-Oeneral  being  t^tnpornrUv  aLaent  in  conseqaeoce 
of  injuries  received,  I  h»ve  tlie  honor  to  herewitli  transmit,  for  bim,  the 
uonnal  report  of  tJiis  office. 

I  ntn,  sir,  very  reapectfally,  yoar  obedient  sen'ant, 
WM.  D.  WHIPPLE, 

Assulant  Adjutant-General. 
Tbe  Honorable  the  Secketaby  of  Wab. 


inyGoogIc- 


REPORT    OF   THE    SECRETARY    OF    WAR. 


—PoiilioH  and  dialribiilion  of  troopi  In  the  Mililarii  Diviai^n  of  the  MiinoHri,  oominanded 
rttHraaoa  file  in  the  Adjatanl- 


Camn  Bed 'Wllloir.    Ninr  JuDclioD    of    Red    Capl.  J.  IX  Uevin,  »h  In 
Kistir.  WUCiw  Cnwk  and  He-  [ 

pabllcan  Kfrer. 
Barrack*,    N™  Slduisy  StatioD.  on  •■  M^.  N.  A.  M.  D.idlty,  3d 
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C.—Po*itioH  and  dMribuliOK  of  Iroopt  in  thr 


SITUATIONS. 


Oi.llii«orihen.P.R.R. 

LI..<;ol.  U.   P.  Bradley, 

»lh  Inf. 
CdLJ.  H.  King.  Sib  Idf. - 

FortBridKer.W.T 
Fort  LuBdilr,  W. 
FnrtFeltwniaD.W. 

C«jp^SUmb«t.gh, 

Camp  DmBla.,  V. 

Beaver  City,  U.T,. 

89  nllcs  n.irlh  of  Cbav- 
fnnaCity,onir.P.l{.P 
170  mllra  tr»iu  CtanyoDDe 

IM  mllnrrom  Bryan,  on 

3^'ll«^torSiltLako 
City. 

M«j.B.S.lAMolW,  mh 
C(>LJ.£.Snillb.l4tliIiir 

Lt.^..LG.  A.  Woodward. 
Mia.J.&Bri.blii.SdCay- 
C,,l«.i.  ,.„,,,.». 
Ll-Unl.  H.  A.  Morrow, 
MiO-J-I>-'ivilklM,§lhInf. 

Santa  FA.N.M... 
Fort  Craig,  N.H... 
Fort  Camming^  M. 
FurtSelden.N.U. 
Fort  Stanton,  H.  U  i 
Fortrnion,  K.M..  I 

Fort  Bayard.  N.  M     1 

ForlWinKato,N.M.  . 

Fort  Tnlenwa,  V. 

M. 
Fort  Dodge,  Eana.     I 

Fort  Larued.  Sang    I 


;  On  the  Rio  Grande.  SSO 
I  loileefroTiiForCUnioo. 
,0n    llir.   Rio    Bnoiu,    S 

mliea  fmiu  Flaclta. 
:S   miles   fn>m    the    Rio 
I     Mora,  381  Dllei  fraiu 

:    Plana   Altoo.    418 
leu  fWim  Fort  Union, 


BrIg..Gen.  John  Pope 

C(^    Gordon     Granger,  .. 

Capt-J-HlsUnrart,  IMh 

latLt  A.  A.Hampbreye,! 

ISlh  Inf. 
Uii^.U.R.Clendenin,8Ib 

Capt.C.  HcKIbbiD,  ISIh 


Cul.J.I. 


mile*  ■ 


oC  F 


FortH 


Fort  LeaTea  worth. 
Fort  WalUoe,  Kant. 

Have,  Kani. 
Sontb«aiit«m  Kaa- 

FonLyon,  C.T.... 


Havo  City. 
W  ailing  fKim  Bayi  City 

1  mile  rmm  HayiCity.on 
K.P.S.K. 

worth  City, 
a   miles    rnin    AVallace 

»tiillnn,  OK  e.  P.  R.  R 
Near  Fort  Haya 


AtFortScotl  ai 


.   Dill  not  ataff. 


etbj 


Lt,-Col.  T.C.  Dt 

C»T. 

iSii-W.  R  Priw,  §lh  Ca». 
Cant,  F.  W.  Coleman, ' 
MhJ.  K.LUodgF,»dInf.. 

Cunt.  H.  B.  BrleMl,  Stb 
iat.  1 

C<,1  De  L.  FloydJonei  : 
3d  Inf. 

CoL  N.  A.  Mlle^  Sth  Inf. . 

Capt  L.  T.  UorTli.3d  Inf, 

LI..CD1.  T.  n.  Kelll,  «th  ' 

Cav. 
Capk  J.  J.  Upbaa.  «tb  . 

LI.CdI.  J.  R  Brooke,  3d  | 


15th  Id 

SlbCav 

ISIhlBf.                 .     ; 
ISlblaf. 

ISIhl 

Bthra* 

U.:-}.}..:. 

Md-  M  ' 

"S 

Jd   and 

Inf. 
3d    and 

Mb;-.' 

3d  "of 

'■  } 1 

CthCaT.and'. 
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miilarj/  Dic'uloH  of  Ihr  Mi»toBri,  fe. — Coutiuiiod. 


11^  III  ^  'i   ii|5.s 


m 


TTi 


:\X'± 


III    L 


I  a  Hi 


13    ID     Ml     -ai 


1       <     H|      173,      187 
40'  130  al3   3.«7|  3.E8!) 


jj|    383'    see 

•i  '"i  '" 

ao     ut     tsi 


n,,,-,-,--,;,  Google 


REPORT    OF    THE    8ECRKTARY    OF   WAK. 

C.—rotitioH  and  diilribMioit  of  troopi  ii 


FoitOarluitl,  C.  T. 
CtmpSnpplj.LT.. 

SolDt  Louia  ilepot . . 

Total 


filTITATION'S. 


On  Utah  Creek,  150  tnllH    Capt.  E.  JsKCtl.  ISlh  Inf. 

from  Kit  CarMin. 
Sear  Jiiiictl.m  of  Wolf  |Lt.CaI.  J.  W.  Davidwn, 


llllil 

"If-: 


r 


.  I  CoL  E.  Hatrh,  91ti  Car 


UnaquartcTB. . . 
AiutIn,TeY.... 

SlDKi^ld  Barreclia,   ' 
Fort  mi*.  Tex 


FoftGriffln.  T»... 
FDTtMcInloBh.Tw 
FortMcEavett.Te] 

Fort  Qoitman,  Tv\. 
Fnrt  SlrhaTdmn, 
Fort  Stocli  ton, Tes. 
FDrtOlbKHi.LT... 
Fort  Sill,  I.  T 

Total 

TnUI  Ullltarj 


.;!)riK.-Uou.C.C.AnB, 

.  Civl.  F.  E.  Seller*,  1 

.ICopl-N.  Prime,  lOlh  Inf. 

-lUiij.  T.    M.    Andenon. 
'     loth  Inf. 
Caul.  F.  M.Ccne,»lh  Inf 

.».v~».....v Lt.-CnLA.Mcll.UcCook. 

101  h  Inf. 
1  Laa  Moraa  Rivor,  ISC    Lt.Col.  Wesley  Mcnllt, 
milea  west  of  Snu  An-  '     0th  Car. 
toDlo. 

t  the  Jnuctlnn  of  the    Major  J.  P.  Ilalcli 
Main  and  Kortb  Con-  :     Cay- 
Ebon.  i 

1    the   Llmpfa   Elver,    Col.O.  L- Androvrn,  Sjlh 


iIUoGnmde  Cltj.. 
'ar  Franklin 


LtMaiwell'aRanc] 


In  the  Bio  Grande.  H 
mllel  lielow  Fmnklln. 
Lt  JackslwroUKh 

Lt  Conianrhe  Sprinsa  - . 


.  I  Col-  Wm.  a.  Wood,  nth 
I     Inf. 

.|C»l.t.C.N,W.Cun 

ham.  atth  Iii£ 
I    CoL  A.  Doubleday,  atlb 


ijasihlnf '.. 

e  IthCnv-ud,. 
I  lOtb  In£  I 
1  OthCav.and  .. 


Cav. 


e,  4th  : 


MaJ.  Z.RB1lBS,SStliInr. 

!Cnl.  B.  U.Grieraon,  lOth 
Cav- 

Mi^l.  G.W.  .Schoftcld,  lOtb 


Dlri^noftlieMlMonri., 


s'otUCv.anrt  ..1 

{    Mtbluf. 
1     lllbinc" 
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SITUATIONS. 


H«d<inirti-r» 
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Report  of  the  rccruitifig  s 


:cfrom  October  1,  1S71,  to  October  I,  IS7 


AlUrTATIT-GKSEKAL'ri   OpFIttK, 

Wanhittf/toii,  October  5, 1872. 

In  the  principal  iiortliern  ami  western  cities  jeudezvous  hare  been 
maintained  ivtth  fair  success  for  cavalry,  artillery,  aud  infantry. 

The  depots  for  artillery  and  infantry  recruits  remain  as  heretofore  at 
Fort  Columbus,  Kew  York  Harbor,  and  Newport  Barracks,  Kentucky ; 
and  that  for  the  cavalry  service  at  Saint  Louis  de[K)t,  Missouri. 

Itecruiting  for  organizations  on  the  Pacific  coast  is  still  kept  up  under 
the  supervision  of  the  commanding  general,  Military  Division  of  the 
Pacific;  but  few  men,  however,  are  obtained,  owing,  it  is  supposed,  to  the 
great  demand  for  labor  in  that  section  of  the  country. 

In  March,  187:i,  recruiting  for  the  colored  regiments  of  infantry  was 
discontinued,  those  organiziitions  having  Iweii  filled  to  the  authorized 
strength. 

All  recruiting  officers,  except  those  on  the  I'.icitic  co.ist,  recruit  also 
for  the  colored  regiments  of  cavalry. 

In  July,  1872,  the  standard  of  height  for  recruits  was  lowered  to  live 
feet  four  inches,  it  haWng  been  found  impossible  to  otherwise  supply  the 
demand  for  recruits  to  keep  the  various  organizations  full. 

VVM.  1>.  WHIPPLE, 
Amiiiitant  Arljulant- General. 


Staliment  ihoieing  the  namber  of  enli»lMeiili  aad  re-tiiliilnie'ila  in  Ihe  Regalar  An»g  frifln 
October  1,  1871,  to  Oclohfr  1,  I8Tt! ;  compiled  from  rrporl*  fonrarded  lo  (Ai«  offirt  bg 
urijjCT-infcnrfenta  of  the  rea-niting  itrriet,  j-e. 
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THE   INSPECTOR-GENERAL. 


Headquarters  Army  of  the  Umited  States, 

Inspectoe-Gemkbal'b  Office, 
WanJtington  City,  October  10, 1872. 

ijlB:  ^'ocfaaiigeis  have  l)eeu  m^e  id  the  stations  of  the  iDspectors 
general  orassistant  inspectors  general  of  the  arniydurinK  the  past  year. 

Under  the  act  of  Congress  approved  June  8,  1872,  Lieutenant- 
CMonel  Nelson  If.  Davis,  assistant  inspector-general,  was  appointed 
in^tector- general,  with  the  rank  of  colonel,  and  place<l  next  to  Colonel 
K.  Schriver  upon  the  list  of  insjiec tors- general. 

The  officers  of  this  department,  witli  tlje  officers  detailed  as  acting 
usistant  inspectors-general  at  the  headquarters  of  departments,  have 
dariag  the  year  been  actively  engaged  iu  inspecting  the  numerous  mil- 
itary posts  and  stations  so  widely  dispersed  over  our  extended  domain, 
many  of  which  are  only  accessible  thi-ough  unsettled  territorj-,  fre- 
qaented  by  hostile  Indians.  Besides  this,  numerous  iuspectiotis  of  dam- 
aged public  property,  with  a  view  to  its  coudeuination,  have  been  made; 
irregnlaritiea  and  derelictions  in  duty  have  been  examined  into  aud  re- 
ported upon,  and  various  other  matters  not  exclusively  military,  such 
M  the  investigatiou  of  cliiims,  &c.,  have  been  intrusted  to  them,  and  it 
is  believed  these  services  have  been  satisfactorily  performe<I, 

The  officers  of  the  regular  establishment  have  been  employed  during 
the  year  as  follows,  viz: 

I  vas  engageil,  until  the  last  of  July,  as  president  of  a  board  con- 
veoed  by  direction  of  the  Secretary  of  War  to  prepare  a  system  of  gen- 
eral regulations,  and  a  new  code  of  Bales  and  Articles  of  War,  for  the 
administration  of  the  affairs  of  the  Army ;  also  in  devising  a  new  uni- 
form for  the  Army  and  preparing  descriptions  of  the  same.  After 
which  I  proceeded  to  San  Francisco.  California,  and  made  an  inspection 
ilirected  by  the  Secretary  of  War,  under  Special  Orders  2io.  J75,  Adjutant 
tieneral's  Office,  July  3J,  1872. 

iDBpector-General  I).  B,  Sacket  has  made  thorough  inspections  of  all 
the  military  posts  occupied  by  troops  of  the  line  within  the  limits  of  the 
Military  Division  of  tbeAtlantic.  In  August  he  was  detailed  as  a  uiem- 
ler  of  the  Army  retiring  board  at  Philadelphia,  and  has  atteuded  all  its 
Mwions  since  that  time. 

iDspector-Oeneral  £.  Schriver  has  beey  in  charge  of  the  inspector- 
Keueral's  ofBce,  at  the  headquarters  of  the  Army,  during  my  absence, 
the  greater  part  of  the  year.  He  has  also  made  special  investigations 
aod  reports  upon  various  important  matters  intrusted  to  him  by  the 
Secretiuy  of  War. 

iDspector-Oeneral  N.  H.  Davis  has  been  occupied  in  making  inspec- 
tioug,  and  performing  the  other  duties  of  the  inspection  service,  nnder 
the  orders  of  the  commander  of  the  Department  of  the  Missouri. 
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■  Inapector-Gpiienxl  J.  A. Ilnrdie  has  been  oecuiiied  with  the  eiiKtuuiiity 
duties  of  the  inspection  service,  and  with  special  services  under  orders 
of  the  Secretary  of  War  andthcLieuteniint-deiieral,  coaiuiauding  the 
Military  Division  of  the  Missouri. 

Ad  elaborate  rcjHirt  relating  to  Montana  Indian  war  elaiius,  with 
important  papers  relating  thereto,  was  destroyed  in  the  great  voulla- 
gration  at  Chicago,  and  the  replacement  of  these  involved  muck  time 
and  labor.  This  was  executed,  appro\ed  by  the  Secretary  of  War,  and 
submitted  to  Congress- 
Assistant  Inspector-General  K.  Jones  has  during  the  year  inspected 
every  military  post  ia  the  Department  of  Arizona,  and  all  in  the  Depart- 
ment of  California,  e-xceptiug  Camps  Gaston, Wright,  and  lude|>endeiice; 
in  the  performance  of  which  laborious  services  he  was  occupied  one 
hundred  and  thirty-five  days.  This  officer  has  also  made  many  investi 
gations  and  reports  ou  other  matters  iutnisted  to  him  by  the  division 
commander,who  indorsed  uiK)nhis  annual  report  tbefollowing:  "Colonel 
Jones  has  discharged  his  duties  with  his  customery  strict  fidelity,  in  the 
most  satiafactorj-  maflner,  and  with  marked  benefit  to  the  service." 

Assistant  Inspector-General  A.  Baird  has  during  the  year  been  en- 
gaged in  makiag  ins[>ectiouR  and  important  investigations,  under  tbc 
orders  of  the  Secretary  of  War  and  tlie  commander  of  the  Military 
Division  of  the  South. 

Assistant  Inspector-General  E.  H.  Lndington  has  during  the  year 
inspected  every  iiost  in  the  Department  of  the  Columbia,  occupying  one 
hundred  and  twenty-three  days,  and  has  rendered  other  valuable  ser- 
vices in  investigations,  &c.,  under  the  direction  of  the  commander  of 
the  Department  of  tlie  Columbia. 

The  number  of  regular  inspectors  having  been  insuflicient  to  meet  the 
requirements  of  the  inspection  service  during  the  year,  one  colonel,  one 
m^jor,  and  three  captains  have,  from  time  to  time,  been  detailed  to  act 
as  insiiectors. 

The  inspection  reiwrts  for  several  years  past  have  shown  that  the 
issues  from  the  clothing  remaining  on  liand  after  the  rebellion,  which, 
as  a  measure  of  economy,  have  been  considered  as  unavoidable,  have 
caused  considerable  dissatisfaction  among  the  enlisted  men,  for  the 
reason  that  this  clothing  is  made  from  material  inferior  in  quality,  and 
cnt  so  badly  that  the  soldier  has  generally  been  obligetl,  at  bis  own 
expense,  to  have  his  coat  and  trousers  made  over  again. 

I  have  no  doubt  that  the  existing  system  of  fabricating  the  clothing, 
which  has  been  practiced  for  a  long  time,  has  been  zealously  conduct^ 
by  the  officers  of  the  Quartermaster's  Department,  but  as  we  are  about 
introducing  a  new  uniform,  it  has  occurred  to  me  that  this  system  might 
with  benetit  to  the  service  be  somewhat  modified  by  selecting,  for  the 
l>ermanent  direction  and  control  of  the  fabricating  establishment,  an 
officer  of  rank  and  experience,  who  has  peculiar  fitness  for  the  position, 
and  business  <]naIifications.  Such  an  oiticer,  with  no  other  duties  to 
perform,  would,  it  is  believed,  take  pride  in  improving  the  condition  of 
the  establishment,  and,  by  proper  application  and  study,  make  himscli 
familiar  with  the  material,  fabrication,  and  preservation  of  military 
clothing  in  all  its  branches. 

Models  of  every  article  of  the  unifonn,  properly  cut  and  made,  as  well 
as  standard  cloth  and  other  materials,  should  be  preparetl  and  retained, 
and  no  clothing  cut,  made,  or  received  that  does  not  strictly  conform  to 
the  criterion  established.  This  can  easily  be  accomplished  when  the 
material  now  on  hand  is  consumed. 

Colonel  Hardie,  in  his  annnal  report,  says :  "  The  new  styles  of  nni- 
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form  clotfiiiig  are  believed  to  be  generally  acceptable  to  the  Army,  buf 
great  interest  is  felt  in  the  introduction  of  better  material  for  clothing 
for  enlisted  men."  Also,  that  "  the  law  of  March  15,  1872,  with  refer- 
ence t«  the  pay,  &c.,  bas  already  had  a  beneficial  effect  in  promoting 
(content  among  the  enlisted  men,  and  itiB  beliei'ed  that  it  will  materially 
Ifssen  tlie  number  of  desertions." 

A  uniform  system  of  tactics  for  the  cavalry  would  be  highly  advau- 
taiieons  to  tbnt  arm  of  the  service,  and,  in  my  judgment,  an  early  adop- 
tion and  promnlgation  of  the  new  code  of  Army  Kegnlsitions  is  greatly 
to  he  desired,  and  is  anxiously  looked  for  bv  the  Army. 

The  Army  Kegnlations  of  1863,  which,  under  the  act  of  July  28, 18C6, 
are  to  remain  in  force  until  new  regulations  are  adopted,  are  not  alto- 
gether adapted  to  tlte  existing  requirements  of  the  service.  Indeed, 
upon  many  military  questions  that  frequently  arise  they  are  altogether 
silent,  wbicb  leads  to  occasional  discrepancies  among  oSicers  regarding 
[he  interi>rctation  of  laws,  regulations,  and  orders,  and  a  corresponding 
rant  of  uniformity  in  the  methods  of  performing  military  duty  at  dif- 
erent  places.  It  is  believed  that  the  new  code  of  Regulations  and  Arti- 
cles of  War  provide  for  the  settlement  of  snch  doubtful  military  ques- 
tions, and  are  adapted  to  almost  any  contingencies  that  are  likely  to 
arise.  Moreover,  they  give  ample  and  minute  details  upon  the  subject 
uf  ciilliug  out,  mustering  in  and  out,  organizing,  paying,  &c.,  of  volnn- 
teprs  and  militia  when  called  into  the  service. 

The  data  for  this  have  been  deduced  from  extended  service  experience 
(loriug  the  recent  rebellion,  and  as  none  but  very  meager  instructions 
upon  this  subject  have  ever  been  introduced  into  any  previous  edition 
of  Army  Regulations,  the  want  of  such  a  system  as  is  contained  iu  the 
nev  Kegnlatious  was  seriously  felt  at  the  commencement  of  the  late  re- 
bellion, and  doubtless  caused  the  unnecessary  expenditure  of  a  great 
(leal  of  time  and  money. 

The  insiwction  reports  during  the  year  have  been  carefully  examined 
in  this  otlice  and  extracts  taken  from  them  of  all  matters  that  it  was 
deemed  necessary  to  bring  to  the  notice  of  the  anthorities  at  the  bead- 
qnartersof  the  Army,  and  these  lia\-e  been  referred  to  the  proper  ofMccrs 
for  their  information  and  action. 

The  reports  of  the  different  in8i>ectors  show  that  through  their  recom- 
aiemlations  and  agency,  sustained  and  enforced  by  their  commanders, 
there  has  been  continued  improvement  in  the  discipline,  efficiency,  and 
moral  tone  of  the  troops,  as  well  as  the  promotion  of  a  more  discrimi- 
nating and  careful  regard  for  the  economical  application  of  public  money 
and  proiwrtv. 

It.  B.  MAUCY, 
Inupcclor  General,  V.  S.  Army. 

Krigadier-General  E.  D.  Townsend, 

Adjutant-Oeneral,  U.  S.  Army. 
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REPORT 


THE  JUDGE-ADVOCATEGENERAL. 


War  Depaetmest, 
Bureau  of  MUitarif  Jaatiee,  October  1, 1872. 
SiB:  I  have  tbe  honor  to  sabmit  for  your  cODsideration  ttie  following 
statement  of  the  business  of  this  Bureau  since  tbe  date  of  my  last  an- 
naal  report : 

1.  \umber  of  records  of  military  courts  received,  revised,  and  regis- 
tered, 17,353. 

2.  Xamber  of  special  reports  made  in  regard  to  court-martial  pro- 
wedings,  npou  applications  for  the  remission  of  sentences,  upon  claims 
■gainst  the  War  Department,  and  npou  the  miscelliineous  questions  of 
law  referred  for  the  opinion  of  the  Bureau,  1,112. 

3.  Abstracts  of  proceedings  of  trials  furnished  to  tbe  proper  officials 
of  the  War  and  Treasury  Departments,  1,49a. 

i.  The  copies  of  reconls  furnished  under  tbe  ninetieth  Article  of  War 
to  parties  tried,  have  amounted  to  7,088  pages. 

It  will  be  observed  that  the  labors  of  the  Bureau  for  tbe  pjist  year  ex- 
ceeded those  of  tbe  year  preceding  by  5,159  records  of  military  courts 
reviewed,  197  siieeial  reports,  and  95  abstracts  of  proceedings  of  trials 
famished. 

Tbe  work,  of  arranging,  indexing,  &c.,  the  official  pai>ers  of  the  late 
frovost-Marshal  Baker,  has  progressed  as  rapidly  as  the  limited  clerical 
force  of  tbe  Bureau  would  allow.  lis  completion  within  twelve  months 
from  the  present  date  may  be  confidently  anticipated. 

Tlie  examination,  in  review,  by  this  Bureau,  of  the  records  of  trials 
occorring  in  the  different  military  departments  of  the  country,  brings 
constantly  before  it  what  is  felt  to  be  a  most  serious  defect  in  the  fS- 
■uinistratioa  of  justice,  and  a  positive  injury  to  tbe  service — namely, 
the  inequality  of  sentences  adjudged  by  different  courts  for  identical 
offenses.  Desertion,  for  instance,  receives  in  one  department  a  punish- 
ment of  two,  three,  four,  and  even  five  years'  confinement  at  hard  labor ; 
wliile,  iu  another,  a  sentence  providing  for  but  one  year's  imprisonment 
i-t  deemed  an  ample  expiation,  and  this  in  cases  which,  from  the  trial- 
WKirdfi,  appear  to  be  in  all  respects  deserving  of  the  same  proportiou  of 
panisfament.  Prisoners  thus  differently  treated  are  often  brought  to- 
;;etlier,  n'hen,  by  comparison,  tbe  injustice  wrought  is  made  manifest  to 
tiie  aufierers,  and  the  result  naturally  is  to  hamen  rather  than  reform 
the  culprits,  one  of  the  highest  objects  of  punishment  thus  being  made 
impossible  of  attainment. 

Xeoessarily,  large  discretion  must  be  reposed  in  courts-martial  as  to 
llie  measure  of  punishment  required  by  the  demands  of  justice,  in  a  viwt 
Domber  of  cases  brought  before  them;  yet  the  opinion  is  entertained 
that  the  ser^-ice  would  be  greatly  benefited  and  its  morale  increased  by  the 
adoption  of  a  code  providing  specific  penalties  for  well-defined  offenses, 
9  W 
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ivitb  a  minimtun,  aud  maximum  limitatioii  to  mrtet  first  ofieuaes,  and  the 
cases  of  persistent  offenders.  By  the  pursuit  of  this  plan  it  is  believed 
tlie  character  of  certainty  of  execution  would  attach  to  all  sentences, 
adding  largely  to  their  corrective  power,  and  relieving  the  Executive 
from  the  numerous  applications  for  clemency  vhich  are  now  submitted. 

The  absence,  too,  of  proper  places  of  confinement  for  the  enforcement 
of  sentences,  is  pregnant  with  deplorable  results.  It  has  led  to  the  desig- 
nation of  the  different  State  penitentiaries  by  the  War  Department, 
through  the  sheer  necessities  of  the  case,  as  military  prisons,  to  which 
prisoners  guilty  of  purely  military  offenses  are  sent  to  associate  with  the 
vilest  felons  in  the  country,  aud  subjected  to  all  the  humiliating  and 
degrading  discipline  of  those  institutions.  Many  men  who  might  under 
different  treatment  again  become  useful  soldiers,  are  thus  yearly  added 
to  the  criminal  classes  by  the  stigma  of  infamy  attached*to  them,  and 
the  demoralizing  influence  of  their  prison  associations. 

It  is  remarked  upon  the  enforced  use  of  these  penitentiaries  as  mili- 
tary prisons,  eo  Tiomine,  that  while  the  letter  of  the  law  may  not  thereby 
be  violated,  its  spirit  most  unquestionably  is,  as  the  legislative  braiich 
of  the  Government  has  indicated  in  tbe  clearest  manner  its  intention 
that  soldiers  guilty  of  purely  military  offenses  should  not  be  treated  as 
felons. 

The  erection  of  prisons  at  small  cost  in  different  parts  of  the  conntry, 
where  prisoners  might  be  placed  wholly  under  military  restraint,  would 
not  only,  it  is  believed,  save  many  good  men  to  tbe  service,  but  would,  as 
well,  be  an  absolute  economy  of  expenditure. 

I  have  pleasure  in  remarking  upon  the  general  efficiency,  faithfulness, 
aud  zeal  of  the  corps  of  judge-advocates,  and  of  others  associated  with 
the  Bureau  in  the  performance  of  its  multifarious  duties. 

J.  HOLT, 
■Judge- Adi-ocaie-  General. 

The  Seceetarv  of  War. 
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THE  QUARTERMASTER-GENERAL. 


Quartehmasteb-Genebal'8  Office, 

Wathingbm,  D.  C,  October  10, 1873. 
Sm :  I  have  the  Iionor  to  submit  the  annual  report  of  operations  of 
th«  Qaartennaster's  Department  daring  the  fiscal  year  euding  June  30, 
1872. 

On  July  1, 1871,  tbe  balance  on  accoubt  of  nppropriatioiiH  for  years  prior 
to  Jaly  1, 1870,  remaining  to  tho  credit  of  the  QuBrlcrmostoi'B  Hepact- 
nuDt  in  the  Treasury,  nndrawn.wae,  by  report  of  last  year . $d9i^,  Ut6  27 

Amonnt  placed  to  the  credit  of  tbeso  appropriations  liy  deposita,  de- 
riTnl  principally  from  soles,  (lurin^j  tlie  year,  of  publio  property  pur- 
thuM  from  appropriations  of  fanner  years 2,4G7,G33  CI 

idit  RunB  nhich,  baviufr  been  expended  by  this  Department,  have  been 
refnadedby  other  Dopartinouts 215,879  51 

:t,  581, 529  39 
ifrqnisitions  on  account  of  settlements  made  at  tlie  Treasury  of  claims 
indacconnta 1,291,3G4  68 

lUlsuce  lo  credit  of  appropriations  for  periods  prior  to  July  1,  1870,  re- 
mwDing  in  Treasurj- on  June  30, 1872. 2.290,1M  71  . 

Balance  of  appropriations  for  i/far  easing  June 'JO,  1871. 

iBJooDt  placed  to  the  credit  of  appropriations  by  deposits,  derived  prin- 
cipally fh>m  salee  duriog  the  year  ot  public  property  parchosed 
within  the  year  ending  June  30,  1871 $333,193  M 

Idd  Runs  which,  having  been  expended  by  this  Department,  have  been 
rafnnded  by  other  Departments 12,SS3  47 

345,717  38 
RtqniiitiOQB  on  acconnt  of  settlements  made  at  tho  Treasury  of  claims 
aodaccoanta 72,865  13 

Baluce  to  credit  of  appropriations  for  the  year  ending  June  30,  IHTl, 
rCTDBiuing  in  Treaaary  June  30, 1872 272,862  25 

Appropriaiioni  for  Ihe  fitcal  scar  ending  Jane  30,  1872, 

ipfnpriation  for  fiscal  year  ending  Jniie  30, 1S72,  act  of  Congress  ap- 
piored  March  3,  m71 $11, 05.'.,  00(1  00 

Appr^riation  for  deficiencies,  act  of  Congress  approved  May  16,  1872..     1.450,000  00 

Adtomit  placed  to  the  credit  of  appropriations  by  deposits,  derived  prin- 
cipally from  sales  during  the  year  of  public  property  purchasetl 
witkin  the  year  endiug  June  30,  1872 110,804  46 

iid  satDs  which,  having  been  expended  by  tliis  Department,  have  In'vu 
Tefunded  by  other  DeportrntnU 1,660  30 

la,  617, 484  7 
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RemittSiDce  to  officers  for  diBbarBement  on  reciaestB  of 

th«  Quaitermaster-General {19,338,169  09 

BequisitioDB  by  the  Secretary  of  Wni  on  requesta  of  tbe 

Ordnance  Department 20,800  00 

BeqnUitiona   on   acconnt  of  aettlemeuta  made  at  the 

Treanurv  of  claima  and  accounts . i^,  652  28 

♦12,517,631  J! 

Balance  of   appropriations  for  the   fiBcal  year  cndiDg  Jane  30,  1873, 
remaining  in  the  Treasury  on  June  30,  1872 99,863  39 

The  remittances  on  account  of  the  appropriations  for  the  fiscal  year 
have  been  made  upon  estimates  from  tUe  disbarsing  quartermasters, 
approved  by  their  commanding  officers,  and  have  been  distribnteO 
among  the  divisions,  departments,  and  general  depots,  as  follows : 

To  the  Military  Divisiou  of  the  Atlantic : 

Estimate  chief  qnartetmaatcr,  headqiiartors $4,495  64 

Department  of  the  East 288,029  92 

Department  of  the  Lakes 103,549  92 

Total  Division  of  the  Atlantic *396,07S4« 

To  the  Jlilitary  Division  of  the  Missouri : 

Department  of  the  Missouri $1,244,945  72                                ] 

Department  of  the  Platte 748,841  94 

.  Department  of  Texas 1,636,959  65                                i 

Department  of  Dakota 813,427  48                                ! 

District  of  Kew  Mexico 577,349  02 

Depot  of  Saint  Ix)mB »'J4,356  71 

Depot  of  ChicBKO 285,726  88 

Total  Division  of  the  Missouri 5,631,607  40 

To  tbe  Military  Division  of  the  PaciBc 2,999,158  59 

To  the  Department  of  the  South 1,003,662  9i 

To  the  Department  of  the  Gulf. 197,290  56 

To  the  principal  depots : 

New  York $497,060  56 

Philadelphia K>2,566  96 

Washington 632,495  27 

JefferaonviUe 136,670  47 

Total  to  pHucii>al  dejiots 1,918,793  it- 
West  Point  461,286  00 

National  armory 3,266  96 

ColnmbuB  arsenal 1, 119  10 

iBdianapolis  aTsoniU 1,2:16  69 

Watert*>wn  areeiial 12,613  10 

Alleghany  araonal 1,810  00 

Water vliet  arsenal 2,539  40 

Frankford  arsenal 900  00 

AuEuatn  arsenal 2,246  GO 

Beuicia  araenal 2,814  78 

Detroit  nraenal 607  61 

Kock  Island  arsi-LinI •2,ti44  50 

Total  to  independent  imsts 93.314  M 

Drawn  un  rci|urstB  of  the  Ordnance  Department 20,«W  i" 

Amount  of  Ti'cnaury  Hpttipuient^ 25!?.H5ai'- 

Total  aumnnt  remitted ia,GI9,33:i  i:l 

Dpdiirt  amount  drawn  fnun  appropriiirloii  fur  Army  contingeucii'S  in- 
ilndcd  in  alH.ve  nmittauces 1,733  Ti! 

Total  -nmouut  romitted  from  the  approiiriations  of  the  Quartrr- 
iuiisl<'v'sl).'partment 12.517.631  ~ 
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At  the  close  of  the  fiscal  year  Home  money  remained  in  the  handa  of 
offlers  unexpended.  Some  officers  had  accounts  for  forage  and  neces- 
sary snppliea,  for  transportation,  and  for  other  military  service,  pre- 
seated  to  them  in  excess  of  the  amounts  available  in  their  offices  for 
their  lirjuidatioti.  The  balances  unexpended  were  called  in,  depositetl 
ia  the  Treasury,  or  transferred  to  ofBeers  who  were  deficient,  and  the 
accounts  have  been  settled  aa  far  as  possible ;  but  there  will  probably, 
OD  dual  exbaastioD  of  these  floating  balances,  remain  some  accounts  in 
excess  of  the  specific  appropriations,  and  it  will  probably  be  necessary 
to  present  to  Congress  an  estimate  for  a  deficiency  on  this  account. 

The  rigid  legislation  of  the  last  few  years,  changing  the  system  of 
expenditaro  of  the  appropriation  of  the  Quartermaster's  Department, 
iticreases  the  complication  of  accounts  and  makes  it  more  difficult  to 
keep  the  ex\}enditures  within  the  specific  appropriations.  The  floating 
balances  in  hands  of  officers  must  be  larger  when  an  officer  is  prohibited 
from  using  the  surplus  he  may  have  on  one  appropriation  to  pay  the 
bills  chargeable  under  another.  He  most  have,  to  comply  with  the 
law,  at  all  times  a  working  balance  on  account  of  every  appropriation. 
Formerly,  so  long  as  he  bad  any  public  funds  of  the  Quartermaster's 
Department  to  his  credit,  he  could  meet  any  just  demand.  Now  he  may 
have  9100,000  to  his  credit  in  the  public  depository,  bat  be  unable  to 
pay  a  bill  for  a  ton  of  forage. 

The  annual  estimates  of  this  Department  are  based  tipon  experience 
of  the  actual  requirements  of  the  service  during  past  years.  They  are 
made  out,  under  the  present  requirements  of  regulations,  in  the  fall  of 
one  year,  and  attempt  to  declare,  in  anticipation,  the  wants  of  the  mil- 
itarj'.  service  for  the  whole  of  the  year,  which  does  not  begin  till  t«n 
months  after  they  are  presented,  and  which  ends  nearly  two  years  after 
their  presentation. 

While  the  total  gross  average  yearly  expenditure  in  all  branches  of 
the  service  of  the  Quartermaster's  Department  can  be  estimated  nearly. 
Qo  one  can  pretend  to  accuracy  in  each  and  every  item,  or  in  each  and 
every  branch.  It  is  true  economy  to  allow  the  gross  amount  of  the  ap- 
propriations to  be  available,  so  that  a  saving  in  one  branch,  as  in  forage, 
may  Ber\'e  to  provide  for  an  unexpected  or  accidental  increase  of  expend- 
itare  in  another,  as  in  transportation.  One  appropriation  thus  supple- 
ments another.  But  with  the  system  lately  adopted,  in  order  that  the 
service  may  be  paid  for,  that  those  who  sell  to  the  Government  their 
property  or  labor  may  be  promptly  paid,  to  keep  intact  the  faith  of  the 
Government,  it  will  be  necessary  to  make  a  sufficient  provision  for  each 
braach  of  the  service,  to  be  certain  that  no  one  shall  be  found  insuffi- 
ciently provided  for  at  any  time  or  place. 

There  arc  nine  diflerent  hea<ls  of  the  regular  appropriations  of  the 
yaartermastei''8  Department.  Sine  contingent  balances  are,  therefore, 
to  be  appropriated,  and  each  one  of  the  hundreds  of  disbursing  officers 
from  Florida  to  Alaska,  and  from  Maine  to  Arizona,  needs  to  have 
working  balances  to  his  credit  on  several  of  these  different  accounts,  for 
tlie  nse  of  the  Quartermaster's  Dejiartment  alone.  This  requires  so  much 
of  the  funds  of  the  Department  to  be  distributed  througliout  the  country, 
tliat  at  the  close  of  the  fiscal  year  there  is  liable  to  be  found  a  consider- 
able surplus  to  be  retnrnetl  to  the  Treasury  by  some  officers,  and  a  con- 
siderable deficiency  of  funds  to  pay  the  liabilities  incurred  by  those  in 
other  districts. 

The  accounts  and  vouchers  which  have  x'assed  the  administrative 
i-xaininatiott  of  thts  office,  and  have  been  transmitted  to  the  Treasnrj' 
I'ur  settlement  since  the  last  annual  report,  show  disbursement— 
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),  1871,  oniouDtingto....  $35,356,492  43 
4,632,361  69 

Total  esaiuiDediiiKl  sent  to  the  Treasury 39.788.854  11 

These  disburseineuts  are  charged  to  appropriations  as  follows : 

1.  Appropriations  for  the  Quartcniiasler's  Department,  viz  : 

Regular  BupplicB (14,300,023  72 

Incidental  elpeoseH 4,061, 144  77 

Purcliaseof  cayalry  and  artillery  horses 903,226  81 

BarmokBand  quarters 0,633,339  40 

Army  transportation 11,712,509  35 

Mileage,  trauBportatioQ  of  officers'  liaggfige 549,711  68 

Material  for  and  amount  expended  in  the  purchaao  and 

preparation  of  clotbiiig,canipaDd  garrison  eqnipage.  727,558  25 

Purchase  of  stoves 225,669  61 

National  cemeteries 597,811  56 

$39,711,195  15 

2.  Special  appropriations  and  expenditures  for  other 
DepartineutB,  viz : 

Pay   Department 814,06122 

Medical  Deportment ; 5,589  40 

Ocdnniice  Department -1,361  47 

Navy  Department 440  31 

Indian  Department 34,842  K 

Subsistence  Department 381  51 

Army  contingencies 11,003  14 

Military  telegrnphs 5,410  01 

17nited  States  tlilitary  Academy 1,717  28              • 

Kecruiting  sennco.. -.  55  15 

KeconHtruclion  service 1,642  90 

Bureau  of  Refugees,  Frcedraon,  and  Abandoned  Lands.  1,069  62 

Care,  &c.,  of  sick  and  disabled  soldiers tJ4  40 

77,658  9fi 

Total  disbursements  exhibited  br  tbe  accounts  cianiined  during 
the  year 39,788,854  li 

The  work  of  tbe  office  in  examination  of  accoiintH  and  retaros  is 
nearly  up  to  date,  for  the  first  time  Bince  tbe  great  increase  of  the  Army 
and  of  business  attending  the  war  threw  uiwn  it  such  a  vast  accnmula- 
tiou  of  accounts  of  money  and  i-eports  of  property,  Tbe  only  branch  of 
it»  business  which  is  not  in  a  satis£actory  condition  is  tbe  examination 
of  claims  under  the  law  of  July  4,  18G4.  Too  many  of  these  claims 
remain  on  its  files  not  finally  acted  ou. 

Tbe  Quartermaster's  Department  is  charged  with  tbe  duty  of  providing 
means  of  transportation  by  laud  and  water  for  all  troops  and  for 
all  tbe  material  of  war.  It  furnishes  the  horses  for  artillery  and 
cavalry,  and  the  horses  and  mules  for  the  wagon-trains.  It  pro- 
vides and  distributes  clothing,  tents,  camp  and  garrison  equipage,  forage, 
Inmbcr,  aud  all  materials  for  camps,  and  for  shelter  of  the  troops  and 
stores.  It  bnilda  barracks,  hospitals,  aud  store-bouses ;  provides  wagons 
and  ambulances,  harness,  except  for  cavalry  and  artillery  horses ;  builds 
or  charters  ships  and  steamers,  docks  and  wharves;  constructs  and 
repairs  roads,  railways,  and  their  bridges ;  clothes  the  Army,  and  is 
charged  generally  with  the  i>aymeut  of  all  expenses  of  the  movements 
and  operations  of  the  Army,  not  expressly  assigned  by  law  and  regsla- 
tion  to  any  other  Department.    Arms,  ammunition,  medical  and  hospital 
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stores,  and  snbaistence  stores  are  piirohased  and  issued  by  ottier  Depart- 
ments ;  but  til©  Quartermaster's  Department  transports  them  all  to  the 
jilace  of  issue  in  camp,  garrisoD,  or  in  the  field,  and  on  tbe  field  of  battle. 
These  duties  have  been  efficiently  performed  during  tbe  year. 

The  corps  of  qnartermast«ra  is  uot  large  euougli  to  afford  ofBcera  for 
tlie  smaller  military  ^losts.  Tbe  nature  of  our  military  service  requires 
a  great  number  of  military  posts,  garrisoned  eacb  by  a  few  companies, 
and  the  work  of  tbe  Department  at  these  posts  is  generally  done  by 
lieatenanta  of  the  line,  detailed  as  acting  assistant  quartermasters. 
Their  work  is  responsible  and  onerous.  They  incur  responsibility  for 
la:^  quantities  of  property,  and  sometimes  a  heavy  money  responsi- 
bility, occasionally  involving  them  in  severe  losses.  For  this  duty  they 
receive  no  special  compensation  beyond  the  pay  of  their  lineal  rank. 
Under  these  circumstances  the  duty  is  not  desirable,  and  it  is  avoided 
rather  than  sought.  The  number  of  line  ofGcers  who,  during  the  fiscal 
Tear,  have  been  on  dnty  as  acting  assistant  quartermasters,  is  reported 
at  3S0.  Through  their  hands  large  amounts  of  public  money  pass. 
Tbe;  are  cbarged  witli  operations  in  the  erection  of  quarters,  barracks, 
and  storehouses,  involving  very  heavy  expenditures.  They  have  charge 
of  the  stables  and  of  the  public  animals,  on  whose  condition  depends 
tie  success  of  military  operations,  and  that  regularity  of  supply  and 
transportation  which  is  essential  to  the  comtbrt,  health,  and  efbciency 
of  the  troops.  So  important  a  duty  should  besought,iiot  imposeil,  and 
the  allowance  of  some  moderate  sum  to  cover  tbe  responsibility,  and 
compensate  the  ofiicer  for  the  losses  to  which  he  is  exposed,  such  as  is 
allowed  to  acting  assistant  commissaries,  is  very  desirable.  Tlie  differ- 
ence in  the  cost  of  all  military  structures  and  in  the  length  of  service 
:ind  condition  of  animals,  wagons,  and  all  materials  of  transportation, 
vbich  would  be  made  by  the  selection  of  the  most  intelligent  and  efiicient 
hnsiness  men  amon^  the  lieutenants  of  the  line  for  the  duty  of  acting 
assistant  quartermasters,  would  amply  repay  the  small  amount  required 
lo  pay  this  allowance. 

The  average  number  of  line  officers  on  duty  as  acting-  assistant  quar- 
termasters during  tbe  past  fiscal  year  was  175 ;  the  total  number  who 
w  acted,  380,  showing  that  they  are  frequently  changed.  The  amount 
of  an  allowance  of  $100  per  year  to  each  would  be  J17^iOO.  The 
amount  to  be  saved  by  making  the  service  desirable,  one  to  be  sought 
by  intelligeot  ofBcers,  desirous  of  remaining  on  duty  instead  of  being 
relieved  from  it,  is  many  thousand  dollars  per  annum. 

The  officers  of  the  establishment  are  stationed  at  the  principal 
parchasing  and  distributing  centers,  as  purchasing  and  disbursing 
officers.  They  are  not  so  numerous  as  economy  requires,  and  two  have 
resigned,  two  have  died,  and  one  has  been  cashiered  since  ray  last  annual 
report  was  rendered,  whose  places,  under  the  laws  as  they  now  stand, 
it  ig  not  possible  to  fill. 

The  interests  of  tbe  military  service  require  the  removal  of  the  restric- 
tion upon  appointments  to  the  Quartermaster's  Department,  and  the 
Treasury  would  be  benefited  still  more  than  the  Army  by  its  repeal. 


Five  thousand  eight  hundred  and  sixty  money  accounts  were  examined 
iluriDg  the  year.    There  remain  iu  the  office  to  be  examined  3,427,  of 
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wbicli  2,2-13  are  for  diabursenients  iu  the  year  1871,  aod  1,185  in  the 
year  1872.  All  those  of  earlier  date  have  been  completed  and  sent  to 
the  Treasury. 

Projyertyretuntg. 

Nine  thousand  eight  hundred  and  fifteen  property-returns  have  heeo 
examined  and  sent  to  the  Treasury  since  last  annual  report.  There 
remain  in  the  offlce  2,537,  of  which  1,716  relate  to  the  year  1871,  and 
821  to  the  year  1872.  All  of  earlier  date  have  been  examined  and  sent 
to  the  Treasury. 

On  the  27tb  of  September,  the  number  of  money-accounts  of  dates 
prior  to  1S72,  remaining  in  the  office  not  examined,  was  reduced  to  668, 
and  of  such  property- returns  to  1,05G. 

Until  the  issue  of  General  Orders,  No.  61,  of  October  25,  1871,  only  i> 
partial  examination  of  property-returns  was  required  of  this  office.,  and 
they  were  trnnsmitted  to  the  Treasury,  where  the  examination  whs 
completed.  Since  the  issue  of  that  order,  of  which  a  copy  accompanies 
this  report,  a  complete  examination  is  made  in  this  office,  and  they  are 
not  transmitted  to  the  Treasury  until  all  proper  possible  corrections  have 
been  made. 

Notwithstanding  the  increase  of  work  thrown  upon  this  office,  the 
system  has  worked  well,  and  the  arrears  of  work  are  now  less  than 
since  the  beginning  of  the  war. 

Under  the  act  of  June  23,  1870,  to  relieve  officers  from  charges 
arising  from  unavoidable  errors  and  accidental  losses,  80  settlements 
have  been  made  during  the  year.  The  total  amount  allowed  iu  these 
special  settlements  is  $52,159.70.  * 

The  office  loses  from  time  to  time  the  services  of  skillful  and  experi- 
enced clerks,  who  find  promotion  in  other  offices  denied  to  them  by  the 
classification  of  the  establishment  of  this  one.  The  officer  who  has 
special  charge  of  this  branch  of  the  office,  recommends  that  the  classi- 
fication be  modified  to  allow  the  same  number  of  clerks  as  now,  but 
classified  as  follows :  One  of  class  four,  twelve  of  class  three,  sixteen 
of  class  two,  and  twenty-seven  of  class  one.  Believing  that  this  would 
increase  the  efficiency  of  the  office,  I  ask  that  it  be  recommended  by 
you  to  Congress. 

PUBLIC  AXIMA1.S. 

The  whole  appropriation  for  purchase  of  cavalry  and  artillery  horses 
has  been  expended,  and  the  reports  show  the  purchase  of  3,277  horses. 
Prices  have  varied  from  1100.37,  paid  for  15  horses  purchased  at  Wash- 
ington, to  $102.92,  the  average  cost  of  707  purchased  in  Texas. 

Two  hundred  and  nine  mules  have  been  purchased  for  the  trains.  Of 
some  purchases  made  in  Dakota  reports  have  not  yet  been  received,  so 
that  the  full  number  of  animals  bought  will  somewhat  exceed  the  abovi> 
numbers. 

SALES. 

One  thousand  and  ninetv-five  horses  have  been  sold  for  d4T,.'>87.7T, 
413  mules  for  $18,233.90,  and  4oxen  for  8317.6(J.  The  proceeds  of  these 
sales  have  been  paid  info  the  Treasury  of  the  United  States. 

Three  hundred  and  seventy-one  horses,  520  mules,  and  5  oxen  have 
died,  and  187  horses  and  340  mules  have  been  lost  or  stolen  during  the 
year. 

TIk'  total  number  reported  in  service  on  30th  June,  is  9,729  horses. 
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S,7J8  mules,  Mid  117  oxen.    It  appears,  therefore,  that  one-tliird  of  the 
cavalry  horses  require  to  be  replaced  yearly, 


The  HnQoal  eatimates  or  requisitions  for  supplies  to  the  military  posts 
are  examined  in  this  office,  iu  order  to  correct  them  when  unnecessarily 
larg^,  and  to  supply  from  the  general  depots  such  articles  as  are  still  on 
hand  therein,  principally  the  stock  collected  in  those  depots  at  the  close 
of  the  voT.  Perishable  articles  of  consumption  are  obtained  by  con- 
tract, under  the  direction  of  the  chief  quartermasters  of  divisions  ntid 
<IppartmeDts. 

COHTKACTS. 

^ix  hundred  and  thirty -two  contracts  have  been  flled  during  the  year. 
Among  these  are:  for  forage  'JiA  fur  'J3,li26,03'J  pounds  of  oats  and 
bariey,  31,012,240  pounds  of  com,  and  53,042  tons  of  hay.  There 
have  been  filed  20  contracts  for  coal,  for  18,1 17  tons,  and  3  for  coal, 
qiuntities  to  be  as  needed  ;  114  contracts  for  99,GG4  cords  of  wood,  and 
ti  for  wood,  quantities  not  stated,  but  as  needed;  34  for  charcoal,  for 
43,725  bushels ;  23  for  building-materials ;  9  for  repairs  and  construction 
of  buildings ;  37  for  transiwrtation ;  12  for  1,901  cavalry  and  75  artillery 
bones,  and  241  mules;  14  for  clothing,  camp  and  garrison  equipage; 
X  for  work  on  national  cemeteries,  and  23  leases. 

POBAaE,  STBAW,  AND  FUEL. 

The'issaes  during  the  year  have  been — of  cx>ni',  701,244  bushels ;  oats, 
^,127  buRlieU;  barley,  170,800  bushels;  bay,  54,840  tons;  straw,  3,839 
toiis;  wood,  115,995  cords;  anthracite  coal,  17.102  tons;  bituminoua 
coul,  11,042  tons. 

HOBSESHOEING. 

A  book  vtth  thirty -three  illustrations  describing  and  explaining  the 
Ihinbar  system  of  horseshoeing,  in  which  the  farriers  of  the  Army  were 
instructed,  by  direction  of  Congress,  having  been  prepared  by  Mr.  John 
Kienian,  farrier  in  the  service  of  the  department,  submitted  to  a  board 
nf  officers,  and  by  them  recommended  for  distribution  to  the  Army,  has 
tteen  published  by  your  authority.  Copie.1  have  been  sent  to  each 
noanted  company,  and  to  each  quartermaster  iu  service.  The  book  will 
presene  an  excellent  method  of  shoeing  from  falling  out  of  use,  A  few 
rojiies  remain  for  future  distributiou, 

CLOTUISU   AND   EQUII'AHB. 

The  Army  has  been  supplied  with  clothing  and  equipage  during  the 
[Ktst  fiscal  year  in  great  measure  from  the  stock  on  hand  at  the  close  of 
llie  war.  This  has  suffered  from  long  storage,  notwithstanding  all 
efforts  to  preserve  it.  Moth  will  penetrate  the  most  ingeniously  con- 
trived defenses,  and  leather,  and  shoes,  and  knapsacks,  and  all  painted 
thths  suffer  from  chemical  reactions  among  their  perishable  ingredients. 

The  clothing  is  principally  collected  into  two  arsenals  or  depots — one 
at  Vbiladelphia,  the  Schuylkill  arsenal ;  the  other  at  Jeffersonville,  Indi- 
aoa,  on  the  Ohio  Kiver. 

At  the  Schuylkill  arsenal  a  good  masonry  fire-proof  warehouse  affoi"dy 
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facilities  for  the  preservation  of  tbe  property.  At  Jefi^rsoiirille  a  ware- 
liouse,  also  flrc-pioof,  is  nearly  completed,  to  which  the  stock,  heretofore 
kept  in  temporary  wooden  warehouses,  relics  of  the  campaigns  in  the 
West,  is  being  transferred. 

At  JefTersonville,  at  a  sale  at  public  nnction  in  September,  1871,  gooda 
to  the  value,  as  det«rDiined  by  the  auction  offers,  of  41,291,830.16,  were 
disposed  of.  Of  this  sum,  $1,266,830.16  baa  been  turned  into  the  Treas- 
ury. The  remaining  $25,000  is  the  value  of  an  invoice  of  clothing  bid 
off  at  auction  by  merchants,  who  were  allowed  to  transfer  this  portion 
of  the  purchase  to  the  National  Asylum  for  Disabled  Soldiers,  substi- 
tuting that  asylum  for  themselves.  The  accounts  for  this  $35,000  have 
been  duly  preseuted,  but  thus  fur  I  am  not  advised  of  their  payment 
into  the  Treasury. 

Sales  made  at  Philadelphia  from  the  Schuylkill  arsenal  produced  the 
sum  of  $510,423.17.  Other  small  sales  of  materials  and  of  clothing  to 
officers  of  the  Army  for  their  persona]  ont&t,  and  some  sales  to  persons 
organizing  under  State  laws  as  uniformed  militia  or  volunteers,  carry 
the  total  of  the  account  of  sales  of  clothing  and  equipage  during  the 
year  to  $1,861,373.63,  of  which  $1,843,831.40  have  already  been  depos- 
ited in  the  Treasury  under  the  law.  There  is  a  great  loss  in  these  sales. 
The  original  cost  to  the  United  States  of  the  old  clothing  sold  during 
the  year  was  probably  over  $10,000,000.  It  was  purchased  at  war 
prices,  toward  the  close  of  the  war,  but  it  had  been  exposed  in  transfer 
from  eamp  to  camp,  or  from  warehouse  to  warehouse.  Some  of  it  was 
of  inferior  material  when  ]iurchased.  It  was  imi>ossible  to  maintain 
■  during  the  pressure  of  the  war-demand  the  highest  standard  of  quality 
in  all  cases.  When  one  contractor  failed,  it  was  necessary  to  make  con- 
tracts or  purchases  froin  another  of  the  best  material  obtainable,  or  sec 
the  Army  of  the  Itepubltc  suffer  iu  face  of  the  enemy  for  want  of  suffi- 
cient clothing.  The  sales'  made  have  been  principally  of  this  originally 
inferior  material,  or  of  wool  which  the  moths  have  attacked  and  injured, 
and  of  leather  which  time  has  injured.  The  appropriations  for  this 
branch  of  the  Army  service  for  the  fiscal  year  have  been  $650,000.  The 
expenditures  during  the  year,  including  $17,542.23  received  by  various 
officers  from  sales,  and  used  in  the  purchase  of  clothing  and  equipage, 
have  amounted  to  $667,529,03.  The  amount  turned  into  the  Treasury 
by  the  Quartermaster's  Department  on  this  acconnt  during  the  year 
l;«ing  $1,843,831,40,  exceeds  the  expenditures  for  clothing  and  eqnii)ase 
of  the  Army  for  the  year  by  $1,176,302,37. 

Tbe  old  knapsacks,  made  of  painted  cloth,  having  become  generally 
unfit  for  use  by  chemical  decomposition,  which  rendered  the  black  paint 
with  which  they  were  covered  soft  and  sticky,  I  recommended  that  in 
■commencing  the  manufacture  of  a  new  equipment  for  the  Army,  the 
whole  equipment  should  be  revised.  After  study,  and  discussion,  and 
■comparison  of  models,  yon  determined  to  adopt,  provisionally,  the  style 
of  equipment  recently  adopted  in  the  British  army  after  many  years  of 
trial  and  experiment.  As  this  required  the  manufacture  of  belts,  cart- 
ridge-pouches, and  knapsacks  and  haversacks  on  entirely  new  patterns, 
I  advised  that  tbe  whole  equipment  be  made  nuder  one  department ; 
and  as  the  Ordnance  Department  has  had  the  charge  heretofore  of 
making  the  larger  part  of  the  leather  equipment  of  the  soldier,  that  the 
manufactnre  of  the  completo  equipment,  including  knapsacks  hav- 
ersacks, and  canteens,  should  be  transferred  to  that  Department.  This 
met  the  approbation  of  the  Qeneral  of  the  Army  and  of  yourself,  and 
the  transfer  was  ordered  by  General  Orders  No.  75,  of  December  26, 
1871,  of  which  a  copy  for  record  accompanies  this  report.    Such  articles 
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of  the  old  equipment  in  poasession  of  this  office  as  were  serviceable^ 
and  ^20,800  of  the  appropriation  for  clothing  and  equipag:e,  were  trans- 
ferred to  the  Ordnance  Department  nnder  this  aiTangement. 

The  Bnm  of  C41,9u3  from  the  present  fiscal  year's  appropriation  for 
clothing  and  equipage  will  also  be  transferred  to  the  Ordnance  Depart- 
ment, these  being  the  sums  which  had  been  appropriated  by  Congress 
upon  estimates  of  this  office. 

Among  the  articles  transferred  were  1.844  dressed  seal-skins,  which 
had  been  pnrcbased  in  Alaska,  and  dressed  in  California  for  the  purpose 
of  manufacture  into  knapsacks,  before  the  change  was  determined  on. 

Congress  baring  appropriated  money  specially  for  preservation  of 
clothing  and  equipage  from  moth  and  mildew,  and  it  being  understood 
that  the  process  of  George  A.  Cowles  &  Co.  was  specially  intended, 
and  that  appearing  from  experiments  reported  in  the  Army  to  be  the 
one  giving  most  promise  of  success,  a  considerable  sum  has  been  ex- 
pended in  the  preparation  of  great-coats,  uniform-coats,  blouses,  trous- 
ers, and  materials  by  this  process.  I  am  not,  as  yet,  fully  convinced 
that  the  result  will  be  absolute  safety.  The  first  reports  were  generally 
T^  favorable  as  to  the  prevention  of  moth  and  mildew,  but  quite  re- 
eendy  observations  have  been  reported  of  ravages  of  moths  in  artidea 
believed  to  have  been  prepared  by  this  Arm.  It  is  not,  however,  yet 
absolntely  certain  that  the  articles  injured  were  not  of  those  subjected 
to  some  of  the  other  processes  which  have  been  tried. 

CansideriDg  the  large  quantity  of  woolen  material  which  is  now  in 
store,  and  its  great  value,  I  have  directed  that  some  of  it  be  placed  in 
a  close  vessel  and  the  air  exhausted  by  pumps.  No  living  animal  can 
survive  long  the  absolute  deprivation  of  air,  and  if  this  deprivation  of 
air  will  also  destroy  the  vitality  of  the  egg,  this  process,  supplemeiited 
perhaps  by  the  introduction  of  carbonic  acid  gas  into  the  receiver  when 
first  opeuetl,  will  be  a  cheap  method  of  treatment  of  cloths  and  clothing 
■0  bales  and  boses,  destroying  the  moths  without  the  expense  of  break- 
ing open  and  handling  the  separate  articles.  Carbonic  acid  is  not  only 
a  nou-supporter  of  life,  but  acts  as  a  poison.  I  bavo  hopes  that  by  fit- 
ting up  proper  machinery  and  apparatus  at  the  arsenal,  I  may  be  able- 
to  pat  an  end,  at  a  cheap  rate,  to  the  ravages  of  the  moth. 

As  a  vacuum  is  also  a  powerful  desiccator,  this  process,  which  is  not 
expensive,  might  probably  be  applied  with  advantage  to  grain  and 
breadstnffs  intended  for  storage,  or  for  shipment  on  long  voyages. 
Moisture  evaporates  rapidly  when  the  articles  containing  it  are  relieved 
from  atmospheric  pressure,  and  the  weevil  and  other  vermin  will  be 
destroyed  by  being  deprived  of  air- 
Dating  the  past  year  an  improvement  in  tlie  shoes  and  bouts  of  the 
Army  has  been  made  by  the  adoption,  as  a  standard,  of  those  in  which 
thesole  is  secured  to  the  upper  leather  by  screwed  brass  wire,  instead  of 
wooden  pegs  or  linen  thread.  Those  issued  and  tried  in  service  have 
given  great  satisfaction. 

A  new  standard  blanket  has  also  been  adopted  for  the  Army.  It  is 
of  better  material  and  better  workmanship  than  has  ever  before  been 
famished  to  the  troops.  The  old  stock  having  been  finally  cxbaustedr 
advantage  has  been  taken  of  the  opportunity  to  improve  the  standard. 
The  new  one  adopted  as  the  standard  was  made  at  the  Mission  Mills, 
San  Francisco,  California,  justly  noted  for  the  excellence  of  their  manu- 
factures. The  army  on  the  Pacific  coast  is  being  supplied  with  the 
maoufkcture  of  these  mills.  The  contract  to  make  a  similar  blanket  in 
tlie  Kast  has  been  awarded^  on  public  competition  at  the  Schuylkill 
arsenal,  to  Bevill  Scofield.    This  blanket  costs  more  than  the  old  one, 
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bat  it  is  warmer,  BOl't^r,  and  will  be  more  durable  than  any  lieretofore 
issued. 

A  cbange  in  the  uniform  of  the  Army  has  t^een  ordered.  TLis  will 
increase  the  expenditures  for  the  present  ilscnl  year  by  the  making  np 
of  complete  outfit  for  the  troops,  not  anticipated  when  the  appropria- 
tions were  made  by  Couffress.  Efforts  are  being  made  to  distribute  the 
new  uniform  by  the  Ist  December,  Most  of  the  matfirial  needed  is  in 
the  arsenals.  The  priucipal  expense  wilt  be  the  making  up  of  the  gar- 
ments, and  the  purchase  of  facings  and  trimmings.  A  new  and  better 
standard  stocking  has  also  been  adopted. 

But  few  claims  on  account  of  clothing  and  equipage,  under  the  law 
of  4th  .fuly,  1804,  are  presented.  Seven  only,  amounting  to  $3,567  65, 
have  been  received  and  disposed  of  during  the  year. 

Tlie  examination  of  returns  of  clothing  and  equipnge,  though  made 
more  complete  under  your  General  Orders  No.  7  of  1872,  than  under  for- 
mer practice,  has  been  kept  up  to  date,  and  in  this  branch  of  the  busi- 
ness of  the  ofHce  there  are  no  arrears. 

Statements  of  the  quantity  of  clothing  and  equipage  on  hand,  dis- 
tributed, sold,  lost,  aud  destroyed,  and  of  the  proceeds  of  such  sales, 
and  of  the  expenditures  and  receipta  of  the  Department  on  this  account; 
accompany  the  report  of  Major  J.  D.  Bingham,  quartermaster,  who 
has  during  the  past  year  had  charge  of  this  branch  of  the  office,  and 
also  of  the  settlement  of  accounts,  and  of  the  business  in  this  office  re- 
lating to  the  national  cemeteries.  His  detailed  reports  on  these  several 
subjects  are  herewith. 

IROK  BUNKS. 

During  the  year  8,066  iron  bunks  were  distributed  t«  the  troops, 
which  give  great  satisfaction.  They  give  each  soldier  a  separate  and 
distinct  bed,  and  conduce  both  to  comfort  and  health,  and  are  a  great 
improvemeut  upon  the  rough  wooden  two-story  bunks  heretofore  in  gen- 
eral use  at  military  posts.  The  contract  for  the  ensuing  year  has  been 
awarded  to  the  Composite  Iron  Company,  their  bunk  being  the  best. 
T^he  price  is  95,  which  is  the  same  as  last  year's  price  for  this  bnnk. 

TEANSPOETATION. 

The  Quartermaster's  Department  has  transported  during  the  year 
-54,068  persons,  4,011  animals,  principally  horses  and  mules,  aud 
123,083,701  pounds  of  material. 

The  regulations  concerning  transportation  of  this  Department  have 
been  the  growth  of  many  years,  during  which  they  have  undergraie 
many  modifications  by  general  or  special  orders  and  instructions.  Ko 
single  book  can  now  b«  referred  to  containing  them  all  in  a  compact 
form.  The  whole  have,  during  the  fiscal  year,  been  revised  and  modi- 
fled  in  this  otBce,  and  transmitted  to  the  Second  Comptroller,  whose 
duty  it  is,  under  the  act  of  3d  March,  1817,  to  report  to  the  Secretary  of 
War  the  official  forma  for  disbursing  the  appropriations  of  the  Army, 
and  for  stating  the  accounts  of  its  officers.  When  returned  they  will 
be  submitted  to  yon  for  action.  Some  concise  collection  of  these  roles 
or  customs  of  service  is  much  needed  for  constant  reference  and  con- 
sultation, even  of  officers  of  experience,  and  still  more  for  the  instruc- 
tion of  young  officers  entering  lior  the  first  time  upon  duties  as  acting 
assistant  quartermasters. 
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Bailroad  trattaportation. 

Xamber  of  persons  moved  by  railroad,  24,507;  number  of  aaimala 
moved  by  Failroad,  3,636;  freight,  52,850,235  pomids,  or  26,000  tons. 

So  far  as  yet  reiwrted,  disbursing  officers  of  the  Quartermaster's  De- 
partment, at  various  points,  have  paid,  during  the  year,  on  account  of 
railroad  service,  t411,5!)9.0S,  and  in  this  office  there  have  been  examined 
and  transmitted  to  the  Treasury,  for  settlement  and  payment,  accounts 
for  railroad  service  to  the  amount  of  $1,157,764.72 ;  miikint;  a  total  ex- 
peoded  by  officers,  and  referred  for  settlement  through  the  Treasury  for 
railroad  transportation,  81,569,363.80,  of  which  amount  the  sum  of  about 
*I.300,000  was  on  account  of  service  for  the  fiacal  year. 

Tbe  movement  over  the  Pacific  Uailroads  has  beeu; 

Pcrsoaa.  llstfrlnl  in 

loion  Pacific  Roilroixl 3,64ri  H,501,9iw 

fsntMl  Picilic,  of  California 1,493  C>,  111,980 

KwiM  Tacilic 3,939  16,658,340 

SiMxCityand  Pacifle 243  1,155,306 

Totalon  Pacific  Railroads 9.320       .[7,627,544 

iKl-.-'HtoDa. 

Tbe  earoiugH  of  the  Pacific  Kailroads,  settled  during  the  year,  by 
pajment  of  5U  per  cent,  in  cash  at  the  Treasury,  and  the  retention  and 
application  of  50  per  ceut.  to  the  repaymeiit  of  interest  on  the  bonds 
of  the  Cuited  8tatei4  issued  to  these  railroads,  amount  to : 

Icion Pacifle  Railroad  Compaoy ^399,193  72 

Einsu  Pacific  Bailroad  Coinpany 16(1,113  ai 

CcDtnl  Pacific  Bailroad  Company 229,111  75 

WMiem  Pacific  Railroad  Company 64  50 

^iooi  City  and  Pacific  Railroad  Compnuy 6,  373  83 

Total 800.^7  00 

Ust  year  the  settlemeiita  iritb  these  roads  aggregated $767, 047  99 

A  table  of  land-grant  railroads,  believed  to  be  complete,  has,  with 
much  difficulty  and  after  long  research,  been  com])iled  and  printed.  A 
copy  accompanies  this  report. 

Congress  has  granted  lands  to  various  companies  upon  various 
coiiditiODH.  Some  of  the  grants  are  on  condition  that  the  railroads  shall 
reoiain  public  highways  for  the  use  of  the  Government  of  tho  TJuited 
States,  free  from  toll  or  other  charges  upon  the  transportation  of  any 
property  or  troops  of  the  United  States.  In  settling  with  these  roads 
33^  per  cent,  is  deducted  irom  the  ordinary  freight  tariff  rates ;  in  other 
cases  the  condition  of  the  grant  is  such  that  the  property  and  troops  of 
the  United  States  are  to  be  at  all  times  transported  over  the  roads  at 
ttie  cost,  charges,  and  expense  of  the  companies  owning  or  operating 
■beoi.    To  these  roads  iio  payments  are  made  for  transportation. 

Wagon  and  stage  traniiportation. 

Snmber  of  passengers,  2,391 ;  pounds  of  freight,  27,082,352,  or  13,841 
10D9.  The  cost,  so  far  as  reported,  has  been  41,127,861.88,  of  which  all 
bat  $77,021.12  baa  been  paid  by  disborsiug  officers  of  this  Department. 
The  latter  sum  was  settled  through  tbe  accounting  officers  of  the 
treasury,  on  reference  from  this  office. 
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The  service  is  performed  noder  eon  tracts  with  tbecliief  quartermasters 
of  tbe  various  military  diWsions  and  departments,  made  under  the 
supervision  of  department  and  division  commanders.  Some  of  the  more 
importaut  contmcts  are  submitted  before  conclusion,  for  consideration 
of  the  Secretary  of  War. 

Tbe  rates  of  laud  transportation  have  not  chauged  materially  since 
last  aouual  report-.  On  Kout«  No.  2,  from  x>oiut.s  on  the  railroads  to 
any  points  in  the  State  of  Kansas  and  Territories  of  Colorado,  New 
Mexico  and  Arizona,  and  to  such  jioints  of  the  Indian  Territory  and 
Stat«  of  Texas  as  are  north  of  tbe  lied  Hiver  and  west  of  the  ninety- 
seventh  meridian,  the  price  has  been  reduced  from  (1.21  to  (1.17^  per 
100  pounds  per  100  miles.  On  Boute  No.  4,  in  Minnesota  and  Dakota, 
the  price  has  been  reduced  from  $1.27  to  $1,23.  In  Montana,  from 
tl.57J  to  $1.05. 

The  rates  for  supplying  Fort  Sill,  Indian  Territory,  and  Forts  Bich- 
ardaou  and  GrifliD,  Texas,  from  Saint  Louis,  have  increased.  In  18T0-'71 
the  rates  were,  to  Fort  Sill,  $3.70 ;  Fort  Bichardsoo,  $4.70 ;  Fort  Griffin, 
$5.70.    In  1871-72  they  have  been  $3.93,  $5.72,  and  $6.82,  respectively. 

The  expeuditui-e  for  stage  transportation  during  the  year  was 
$48,075.84. 

Water  transportation. 

Four  schooners,  one  sloop,  onesail-boat,  two  flat-boats,  eleven  steamers, 
one  propeller,  and  one  barge  have  been  under  charter  as  transport.-*  at  a 
cost  of  $34,014.02. 

One  steam-launch,  oae  flat-boat,  one  barge,  one  propeller,  and  two 
schooners,  owned  by  the  Uuited  States,  have  been  employed  at  a  cost  of 
$35,259.01. 

Tbo  total  movement  by  water  has  been  27,110  persons,  375  animals, 
and  42,551,114  pounds,  or  21,275  tons  of  fi-eight,  at  a  cost  of  $626,373.52. 

A  steam-launch,  50  feet  long,  12  feet  beam,  and  4  feet  deep,  with  a 
cylinder  of  10-inch  diameter  and  lOiueli  stroke,  was  built  by  Messrs. 
Pusey,  Jones  &C»».,  of  Wilmington,  Delaware,  for  the  Department,  to  be 
used  as  a  tender  and  transport  for  Fort  Pulaski,  Savannah  Kiver.  Her 
purchase  is  inehuled  in  tbe  above.  She  keeps  up  the  commauication 
between  Ihe  fort  and  the  city,  transports  mails,  passengers,  and  pro- 
visions, and  tows  a  barge  loaded  with  stores.  Her  ordinary  speed  is,  with 
the  tide,  11.47  miles,  against  the  tide,  G  miles  per  hour.  She  cost  $7,000, 
and  the  expense  of  running  her  is  $137  per  mouth.  Her  usefulness  in 
keeping  up  comuiunicitiou,  saving  the  wear  and  tear  of  life  of  soldiers, 
formerly  exposed  in  a  row-boat  to  severe  toil  under  a  hot  sun,  in  a  most 
malarious  region,  is  very  great.  There  are  other  military  posts  at  which 
similar  boats  would  be  very  useful. 

For  transportation  by  water  in  the  Division  of  the  Pacihc  during  the 
year,  ofhcers  have  paid  $361,088.80.  For  steamboat  transportation  in 
the  Division  of  the  Missouri  they  have  paid  $150,810.25,  most  of  which 
was  paid  under  contract  for  movement  of  troops  and  supplies  between 
Sioux  City  and  points  ou  the  Upper  Missouri.  About  one-fourth  of  the 
abo\-e  was  paid  for  service  at  other  points  on  the  Western  rivers  in  the 
Division  of  the  ^Missouri.  In  the  Division  of  the  Atlantic  thero  has 
been  paid  for  transportation  by  water  $58,215.37. 

Recapitulation  of  expenditures  during  fiscal  year  on  account  of  traiut- 
portation. 
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Amirant  (widon  acconnt  nf  stege  tniii!ipnTlnl1i>D ; $4K!^5  ?i 

Amuaiit  ^i(I  ou  BccmiTit  of  wagon  trail 8|inrtutiun 1, 1(10,000  00 

AmooDt  paid  oD  accoant  of  porcliase  of  traUBportation  animals,  pnrchnite 
■n<l  rtpsir  of  armv  and  Hnring  wagooH,  aod  carte,  banieu,  &t.,  biro 
of  leauitters,  wharfage,  tafia,  &c 9iM,650  6* 

AmouDt  of  appropriation 4,000,000  00 

HOVEMBirrS  OF  TROOPS. 

The  principal  movements  of  troops  daring  the  year  have  been  the 
transfer  of  the  Eighth  Infantry  from  the  seaboard  at  New  York  to  the 
Dfl)iirtmeiit8  of  the  Platt«  and  Dakota  in  the  valleys  of  the  Mississippi 
and  Missouri;  of  the  Sixth  Infantry  from  the  Department  of  the  Missouri 
tu  that  of  Dakota ;  of  the  Twenty-first  Infantry  from  Arizona  to  the  De- 
partment of  Columbia,  exchanging  stations  with  the  Twenty-third,  vbich 
moved  &om  the  Columbia  to  the  Colorado  and  Oila;  of  the  Fifth  Cav- 
Hlryfrom  the  Department  of  the  Platte  to  Arizona;  and  of  the  third 
from  Arizona  to  oeoapy  the  stations  in  the  Department  of  the  Platte 
vacated  by  the  Fifth.  Many  other  local  changes  of  station  have  been 
carried  oat  during  the  year,  but  these  were  the  most  considerable. 

MILITARY  BUILDINGS. 

Barracks  and  quarters. 

Daring  the  year  ninety-five  new  buildings  have  been  authorized. 
Tbpy  iuulude  barracks,  officers'  quarters,  stables,  storehouses,  guard- 
houses,  &C.  They  are  at  military  posts  in  fourt«eu  States,  viz :  Maine, 
New  York,  Maryland,  Virginia,  North  Carolina,  South  Carolina,  Ken- 
tacky,  Tennessee,  Louisiana,  Texas,  Illinois,  Kansas,  Nebraska,  and 
California ;  and  in  seven  Territories,  viz :  Colorado,  Dakota,  Montana, 
Sew  Mexico,  Dtah,  Arizona,  and  the  Indian  Territory.  Their  estimated 
coat  was  $240,853. 

Wharves. 

Aathoritr  was  given  for  constraction  and  repair  of  whar^'es  to  the 
amoautof  tt4,m3. 

Bepaira. 

Cpoo  sitecial  estimates  submitted  to  the  Secretary  of  War  authority 
baa  been  given  to  make  repairs,  alterations,  &c.,  of  public  buildings  at 
the  various  military  posts  to  the  amouut  of  492,948.  These  exiiendi- 
tures,  under  these  special  authorizations,  were  distributed  as  follows : 

Dcpartnuiiitof  Cbe  Hlssoari (58.119  00 

I>>:|aTtmont  of  tbu  Platte 10,3.'i0  00 

I^partnipiit  of  Dnbnta 111,450  00 

Ivpartment  of  tbe  East .' 78.(«J8  00 

D^partmrnt  of  tlie  Lakes 200  00 

LH»nintrnt  of  tfie  8»nth 29,4«6  00 

I^pwtmctit  of  Teua 6(*,060  00 

l^nmentoftbeGnir 19,102  00 

Iviortmcnt  of  California 5,200  00 

DrputmeDt  of  AriEona 3,000  00 

l>epatUDeDt  of  Colombia 2,000  00 

385,9-25  00 


The  whole  appropriation  for  barrack.'?  and  quarters  has  been  expended 

tluriug  the  year.    Cnrreut  small  repairs  at  the  military  posts,  and  cou- 
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Btruction  of  huts  at  camps  taken  up  temporarily  in  tlie  exittentu's  of 
military  service,  with  rents,  hire  of  meclianics,  and  otlier  incidental 
expenses  attending  tbe  care  and  preservation  of  several  thousand  Iniilii- 
ings  occupied  by  the  Army,  absorb  a  large  part  of  the  appropriation 
whose  application  has  not  yet  been  analyzed  in  detail. 

2few  posU. 

On  ISth  February,  1872,  the  Lieutenant-General  commanding  Mili- 
tary Division  of  the  Missouri,  was  authorized  to  establish  a  new  post  for 
four  or  five  companies  near  Beaver  City,  Utah,  and  application  was 
made  to  Congress  on  6th  May,  1872,  for  a  special  appropriation  nt' 
$120,000  to  erect  the  necessary  buildings.  2So  appropriation  was  made 
by  Congress. 

On  the  6th  April,  1872,  tbe  establishment  of  a  new  post  for  two  com- 
panies, at  or  near  the  crossing  of  the  Missouri  River  by  tlie  Northern 
Pacific  Bailroad,  was  authorized  and  is  now  under  conetrnction.  At 
the  same  time  orders  were  given  to  make  Fort  Buford,  in  course  of  con- 
struction, a  six  instead  of  a  ten  company  post. 

Since  the  close  of  the  fiscal  year  the  construction  of  two  new  posts  in 
Arizona,  one  at  or  near  Tucson,  and  one  near  the  mouth  of  the  Shu 
Carlos  Kiver,  has  been  authorized.  These  posts  are  for  four  companies 
each,  and  to  them  the  troops  are  to  be  removed  from  Camp  Crittenden 
and  from  Camp  Grant,  a  very  unhealthy  locality,  with  old  and  worn-out 
hats. 

Other  new  posts  have  beeu  authorized,  since  tbe  close  of  the  fiscal 
year,  at  Otter  Crossing,  James  Hiver,  crossiug  of  the  Northern  Pacitlf 
Railroad,  and  Camp  Tnlarosa ;  also  extensive  reconstrnction  at  Fort 
Bayard,  New  Mexico ;  Fort  Clark,  Texas ;  Camp  Douglas,  Utah ;  Camp 
Indeiwndeuce,  California,  destroyed  by  an  earthquake;  and  at  Camji 
Supply,  Indian  Territory.  The  estimates  for  most  of  these  works  were 
larger  than  the  amount  which,  with  the  appropriation,  could  be  supplietl. 
and  the  expenditures  authorized  have  been  limited  in  accordauce  with 
tbe  appropriation  law. 

Suildiit^  sold. 

Fifty-three  buildings  have  been  sold  during  the  year,  upon  authority 
of  the  Secretary  of  War. 

Property  given  up. 

Under  the  act  of  2d  May,  1872,  the  wharf  property  in  the  city  of  ?*ew 
Orleans  has  been  relinquished  and  transferred  to  the  city  authorities. 

Hospital  buildings.  , 

Construction,  repairs,  and  alteration  of  hospital  buildings  during  tlie 
year  have  been  authorized  by  the  Secretary  of  War,  as  follows:  Fort 
Concho,  Texas,  1350;  Fort  McKavitt,  Texas,  *13,D00;  Savannab, 
Georeia,  $3,888 ;  Fort  Sill,  Indian  Territory,  $10,000 ;  Fort  StantoD. 
New  Mexico,  $600 ;  Fort  Reynolds,  Colorado  Temtorj-,  $890.37  :  Lebn- 
non,  Kentucky,  $175 ;  Fort  Riley,  Kansas,  $1,213.25;  Raleigh,  Nortli 
Carolina, (202.67 ;  Fort  Adams,  Rhode  Island,  $318.26;  Xashville, Ten- 
nessee, $501 ;  Chicago,  Illinois,  $160;  Fort  Hamilton,  New  York  llitr- 
bor,  $178.80 ;  Fort  Foot*,  Maryland,  $83.25 ;  Fort  Washington,  Maiy- 
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i46.^;  Fort  Whipple.  Viririnin,  $4r>0;  Fort  Wadswortli,  Xew  Y 
bor,  tl,UT5;  Fort  Davis.  Texas, $1^77.2");  JackROU  Barracks,  LoitiHi- 
i|l,006.o2;  Fort  Riley,' Kansas,  $2,014.50;    Fort  Johnson,  North 
lina,  ♦171.62;  total,  ♦37,520.58. 

Jefferaonville  depot. 

I  work  of  conatmction  of  fire-proof  warehouses  for  storage  of  Gov- 
Dt  property  at  Jefferson ville,  Indiana,  is  to  he  completed  by  the 
6  of  October.  These  warehouses  have  beeu  arranged  in  the  form 
dHow  sqtutre,  located  upon  groond  given  to  the  United  States  for 
irpose  by  the  city  of  Jefferson  ville.  They  are  of  brick,  one  story 
except  the  office-room,  which  is  placed  over  the  main  entrance. 

bnilding  is  52  feet  8  inches  wide,  and  surrounds  a  court-yard 

is  696  feet  square.  The  exterior  and  interior  fronts  are  alike, 
tin  extent, the  interior  fronts  being  each  696  feet,  and  the  exterior 
et  i  inches  in  length. 

architecture  is  plain,  consisting  of  arches  and  piers,  with  pilas- 
!  the  Tuscan  order,  all  executed  in  brick-work.    The  roof  is  of 

The  floep  is  paved  with  brick,  grouted  with  cement,  so  as  to  be 
a^uat  teriHih. 
re  are  no  o'lienings,  doors,  or  windows  in  the  exterior  wall,  except 

center  of  one  of  the  fronts  where  the  entrance  to  the  conrt.yard. 
led,  and  over  which  is  the  office.  At  this  entrance  provision  will 
)e  for  the  entrance  of  railroad  cars,  as  well  at*  of  Army  wagons. 

baihling  is  divided  by  brick  firewalls  into  rooms  of  about  08  by 
.    These  fire-walls  go  through  the  roof,  and  in  case  of  fire  origin- 
smong  the  stores  in  any  one  warehouse,  would  prevent  its  com- 
fttioa  to  those  adjoining, 
arches  in  the  outer  walls  are  blind  arches  closed  with  brick-work. 

in  the  interior  walls  facing  the  court-yard  are  closed  by  hinged 

to  be  opened  at  will  for  light,  ventilation,  and  communication. 
I  precaution  against  fire  a  steam-engine  and  pumps  used  in  the 
oden  buildings,  now  abandoned,  have  been  erected  in  the  center 

court  at  the  base  of  a  tower  of  100  feet  in  height,  in  which,  at 
tight  of  70  feet,  is  a  watchman's  room,  from  which  every  door  in 
irehonse  is  visible.  Above  the  watchman's  room  is  a  tank  con- 
f  a  supply  of  water,  with  a  head  of  90  feet,  to  be  used  in  case  of 
intil  steam  is  raised  in  the  engine- boilers. 

hnilding  contains  150,000  square  feet  of  warehouse  fioor,  or  very 
'  ^  acres.  Its  storage  capacity  is  about  2,700,000  cubic  feet.  It 
M  14^  acres  within  its  outer  walls,  and  the  court-yard  contains  11^ 
It  is  plainly  and  substantially  built,  and  being  constructed, 
contracts,  now  nearly  completed,  and  for  the  amount  of  the  origi- 
tpropriation,  which  will  not  be  exceeded,  its  cost  will  be  $l5(i,0W, 

is  at  the  rate  of  $1  per  square  foot  of  warehouse  fioor,  or  5}  ceots- 
ibic  foot  of  storage  room. 

■  result  is  creditable  to  Captain  Hoyt,  assistant  quartermaster, 
'whose  immediate  supervision  the  work  has  been  constructed, 
plans  which  I  had  the  honor  to  submit  to  the  Secretary,  and  which 
is  approval. 

cooipletioo  will  place  in  safety  a  very  large  quantity  and  value  of 
iry  material.  The  saving  in  expensesof  watchmen  and  of  provision 
hengines  and  fire  organization  necessary  in  the  old  wooden  build' 
teretofore  occapiod,  will  be  snfflcieut  in  a  few  years  to  pay  for  the 
I  cost  of  ttie  warehooses.  , 
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Depot  at  San  Antonio,  Texas. 

Difficulties  ai^d  niiRtftkes  id  the  conve.yance  to  the  TJniteil  Suttes  of  a 
site  for  this  dejiot,  postpoued  tlie  makiog  of  contracts  for  its  erection 
nntil  tbe  net  of  I8th  Mny,  1872,  makiug  appropriations  for  deAcieuciet), 
went  Juto  operation.  As  tbe  buildings  were  to  be  of  permaoeut  con- 
struction, tbe  money  set  aside  for  tbeir  erection  has  been  returned  to  the 
Treasary. 

The  city  of  San  Antonio  has  given  to  the  United  StstCA  a  suitable 
site.  Good  store-honses  for  the  depot  at  San  Antonio  are  very  desirable, 
and  would,  in  a  few  yenra,  savn  in  rents,  by  dispeusiog  with  the  use  of 
hired  bnildiugs  in  that  city,  the  |ioO,0(H)  which  were  devoted  to  their 
construction. 

1  trust  that  Congress  will  see  Qt  to  re-appropriAt«  tbe  money  now 
returned  to  the  Treasury,  and  to  authorize  tbe  construction  of  a  suitable 
depot  at  this  central  station. 

It  will  be  many  years  before  tbe  frontier  line  of  posts  in  Texas,  to 
which  San  Antonio  is  the  natural  central  distributing  depot,  can  be 
abandoned. 

Plaiu  of  military  posts  and  buildings. 

The  rude  and  temporary  character  of  the  buildings  or  huts  erected 
hastily  in  tbe  wilderness  for  the  shelter  of  troops  sent  to  occupy  posi- 
tions far  from  all  markets  and  settlements,  has  led  officers,  in  mauy 
cases,  to  neglect  seudiug  to  the  War  Department  fuU  and  intelligible 
plans  of  post«  long  occupied.  I  have  constantly  endeavored  to  remedy 
this  defect  in  the  records  of  this  otttce,  and  bave  now,  I  believe,  snc- 
veeded  in  completiug  a  set  of  plaus  for  every  military  post.  Many  of 
them  aie  rude  as  tbe  buildings  they  often  represent,  but  they  are  intel- 
ligible, and,  in  all  new  constructions  authorized,  care  is  now  taken  to 
preserve  true  and  accurate  copies  of  all  plaus  which  the  Secretary  has 
approved.  These  plans  are  very  necessary  to  enable  tbe  War  Depart- 
ment to  determine  upon  questions  of  additions,  repairs,  and  estimates 
of  cost  constantly  presented  for  its  action. 

Standard  plans  for  temporary  barracks  and  quarters  at  military  posts 
in  the  West  bave  been  prepared  and  distributed.  Copies  thereof  are 
submitted  with  this  report. 

EXPLORING  EXPEDITIONS. 

The  expedition  into  Nevada  and  Arizona,  under  command  of  Lieuten- 
ant George  M.  Wheeler,  of  tbe  Corps  of  Engineers,  was  supplied  with 
transportatiou,  animals,  fonige,  and  miscellaneons  stores  by  this  Depftft- 
ment,  and,  under  your  instructions,  sales  of  necessary  small-stores  to 
the  civilian  members  of  the  esi>edition  were  anthorized. 

The  geological  survey  of  the  fortieth  parallel,  under  Clarence  King, 
geologist,  was,  under  like  authority,  provided  with  means  of  transporta- 
tion and  famished  with  such  other  necessary  articles  of  outfit  as  this 
Department  ordinarily  provides  for  the  troops. 

INDEBTED   BAILROADB. 

Daring  the  past  fiscal  year  the  balance  dne  from  railroads  indebt^ 
to  the  United  States  for  purchases  of  railroad  material  at  tbe  clone  of 
the  war,  has  increased  by  accruing  interest  and  expenses,  ezceediug  tbe 
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paymeiita  made  by  the  sum  of  tKt.OtH.OO.  The  balance,  of  this  debt, 
mi"  June  30, 1871,  was  $4,734,442.43.  The  total  collections  during  the 
yrar  were*  138,132.75. 

There  are  filed  in  thin  ofDce  claims  for  credits,  on  the  part  of  certain 
indebted  railroad  companies,  for  services  of  military  transjKtrtation 
which,  when  finally  settled,  will  probably  amount  to  about  $170,00(1, 
and  some  t<ifl,(K>0  due  for  mail  service  are  also  applicable,  thongb  not  yet 
applied  to  the  reduction  of  this  debt. 

Two  roads,  the  Memphis  and  Ohio  and  the  Washington,  Alexandria 
and  Georgetown  Railroad,  extinguished  their  debt,  during  the  year,  by 
payment  of  $12,415.57. 

Eight  loads,  viz:  the  Alexandria,  London  and  Hampshire,  the  East 
Tennessee  and  Virginia,  the  Knoxville  and  Kentucky,  the  Mississippi 
and  Tennessee,  the  Nashville  and  Chattanooga,  the  New  Orleiins  and 
Ohio,  the  Pacific  Railroad  of  Missouri,  and  the  Selma,  Rome,  and 
Daltou,  have  reduced  their  indebtedness,  having  paid  during  the  year 
the  sum  of  $84,891.71. 

There  are  ten  companies  whose  indebtedness  has,  through  accumula- 
tion of  interest,  increased  during  the  year,  notwithstanding  the  pay- 
ment, by  them,  of  the  aggregate  sum  of  $84,294.91. 

For  details  of  these  accounts  I  refer  to  the  tabular  statement  which 
accompanies  this  report. 

The  act  of  3d  Marx;h,  1871,  (16  Statut«8,  chapter  109,  page  473,)  em- 
powered the  Secretary  of  War  to  compromise  suits  brought  against 
ceftain  railroads  on  account  of  the  bonds  given  by  them  under  Esecu- 
live  orders  to  secure  payment  for  railroad  supplies  sold  to  them  at  the 
close  of  the  war. 

The  suits  against  the  East  Tennessee  and  Virginia,  and  the  East 
Tennessee  and  (Georgia  Bailroads,  now  consolidated  and  forming  the 
East  Tennessee,  Virginia  and  Georgia  Railroad,  have  been  com- 
promised  for  the  sum  of  $195,000,  to  be  paid  $5,000  cash,  $95,000  in 
ten,  and  $9.%0(K>  in  fifteen  years  from  January  1,  1872,  with  interest, 
payable  annually,  on  the  1st  day  of  January  of  each  year,  at  the  rate  of 
four  per  cent,  per  annum,  to  be  evidenced  by  two  bonds  of  said  com- 
panies to  the  United  States  for  said  sums,  with  interest  coupons  annexed, 
payment  secured  by  a  mortgage  upon  all  the  property,  rights,  and  in- 
come, and  by  the  lieu  of  a  decree  to  be  entered  in  said  cases,  to  t>e  en- 
forced by  execution  and  sale  in  case  of  default. 

Ke  suit  against  the  Nashville  and  Decatur  Railroad  Company  is 
nnder  considenition  of  the  War  Department,  and  in  a  fair  way  towai-d 
a  satisfactory  compromise. 

In  the  suits  against  the  Nashville  and  Northwestern,  the  McMinnville 
and  Manchester,  and  the  Knoxville  and  Kentucky  Railroad  Companies 
DO  prugress  is  reported. 

The  Alabama  and  Chattanooga  Company  has  been  sold  under  pro- 
(leediugs  in  bankruptcy  in  the  district  court  of  the  United  States  for  the 
miilille  district  of  Alabama,  the  purchaser  being  the  State  of  Alabama, 
at  the  pri<  e  of  $312,000. 

The  claim  of  the  United  States  has  been  filed  with  the- register  in 
bankruptcy,  and  its  validity  and  justness  recognized  by  the  State.  It 
is  promise  by  the  United  States  district  attorney  that  the  claim  will  be 
settled  this  fall. 

In  the  suit  ^^sinst  the  New  Orleans  and  Ohio  Railroad  Company, 
pending,  as  I  reported,  in  the  Supreme  Court  of  the  United  States  at 
tlie  dattt  of  mv  last  annual  report,  decision  has  been  rendered  in  favor 
of  the  United  States,  and  the  sum  of  $1U,(>46.47,  being  the  value  of  the 
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property  upon  which  the  United  States  retained  a  lien,  has  been  paid 
and  depositeil  iu  the  Treasnr.v  of  the  United  States.  There  remain:^  a 
balance  of  $25,52ii.l7  unpaid,  and  the  company  being  bankrapt,  the 
road  Bold  under  the  first  and  second  mortgages,  and  all  legal  measures 
exhausted,  there  is  no  prospect  of  its  recovery. 

The  Mobile  and  Ohio  Ihtilroad  has  file*!  a«counts  which,  with  its  un- 
paid postage  dues,  are  nearly,  if  not  quite,  sufficient  to  liquidate  its 
debt  to  the  Quartermaster's  Department. 

The  claim  against  the  Alabama  and  Florida  Railroad  Company,  lieiiig 
for  repairs  to  the  road  by  thy  United  States  in  18C5,  being  disputed  by 
the  company  and  appeal  being  taken  by  them  to  the  accounting  uflicei'S 
of  the  Treasury,  these  oflicers  have  differed  with  the  Quartermaster 
General,  and  made  an  award  in  favor  of  the  railroad  company,  which 
is  now  under  consideration  by  the  War  Department. 

The  Mississippi,  Gainesville  and  Tuscaloosa  Bailroad  has  been  sold 
under  ita  first  mortgage  to  the  Mobile  and  Ohio,  and  the  Mobile  and 
Ohio  rosists  the  payment  of  the  debt  of  the  former  road.  Prior  to  sale, 
snch  of  the  property  purchaaed  from  the  United  States  as  had  not  been 
worn  out  and  consumed  was  restored  to  possession  of  the  United  States, 
and  realized,  when  sold,  the  sum  of  $2,21)1),  receive<l  an<I  deposited  to 
credit  of  Treasurer  of  the  United  States.  About  $40,069.72  remain  nn- 
pjtid.  Postal  dues,  proi)erly  applicable  to  reduction  of  this  debt,  are  not 
applied  to  it,  because  the  present  owners  of  the  road  refuse  to  assent  to 
such  application.  _ 

Daiing  the  fiscal  year,  the  Quartermaster's  Department  collected 
in  money  and  postal  du<>s  from  the  indebted  railroads,  the  sum  of 
'  $118,204.47,  all  of  which  has  been  deposited  to  credit  of  the  Treasurer  of 
the.Dnited  States  on  account  of  appropriations  prior  to  July,  1870,  and 
credited  also  upon  the  account  of  indebtedness  of  these  railroads. 


The  act  of  4th  July,  1S64,  imposes  upon  the  Quartermaster-General 
the  duty  of  examining  all  claims  for  quartermaster's  stores  taken  and 
used  by  the  Army  during  the  war  and  not  paid  for,  in'certain  districts, 
and  if  convinced  of  their  justice  aud  of  the  loyalty  of  the  clainiiint,  aiiti 
that  they  were  used  by  the  Army,  then  of  referring  them  to  the  Third 
Auditor,  with  recommendation  for  settlement.  The  force  at  the  dis- 
posal of  this  office  has  not  enabled  me  to  dispose  of  these  claims  as 
rapidly  as  is  desirable. 

During  the  fiscal  year  G65  such  claims  have  been  referred  to  tlie  Third 
Auditor,  with  recommendation  for  theallowance  of  $3ti7, 102.72.  The 
claimants  had  stated  their  claims  at  8777,337.(i7.  They  were  reduced 
$410,234.0iJ,  more  thau  50  per  cent.,  by  the  examination  of  this  oflice  aud 
its  agents,  who  visit  the  locality  of  all  imiwrbaut  claims  and  there  ex- 
amine into  the  facts  before  reporting  upon  them.  Two  hundred  and 
seventy-four  such  claims,  stated  at  $390,100.75,  have,  on  examination, 
been  rejected.  At  the  close  of  the  year  there  remained  on  file  10,351 
claims  under  this  law,  stated  at  $0,857,006.56. 

Miscellaneous  claimt. 

Two  thousand  three  hundred  and  forty-six  miscellaneous  claims,  statetl 
at  $538,382.22,  were  examined  in  this  office  during  the  year  nnd  referred 
to  the  pro|>cr  officers  for  settlement  at  $506,350.71.  Three  hundred  and 
twelve  claims,  stated  at  $108,008.29,  have  been  rejected. 
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There  remained  in  the  office  at  the  close  of  the  fiscal  year  14,485  niia- 
(vllanrons  claims,  stated  at  $7,558,701 .75,  At  the  beginning  of  the  fiscal 
yciir.  the  number  in  the  office  was  14,585,  stilted  at  $7,457,183.82. 

The  autnber  and  amoont  of  these  miscellaneous  claims  settled  daring 
llie  ye»r  are  but  little  greater  thau  the  amount  of  the  new  claims  filed 
•lanag  the  same  period. 

Since  1361,  the  commeDeement  of  the  war,  there  have  been  filed  in 
this  office  66,006  miscellaneous  claims,  stated  at  $34,010,569.08. 

Accounts  and  clama  for  trantportation. 

During  the  year  325  accounts  for  transportation  have  been  examined 
ill  tbis  olBce  and  tmiismitted  to  disbursing  officers  or  to  the  accounting 
olHwtgofthe  Treasury  for  settlement,  amounting  to  $803,171.2G;  also 
W  claims  or  accounts  for  transportation,  amounting,  as  allowed  here,  to 
?i:i.9!B.87,  and  170  such  claims,  stated  at  *l,011,722.36,  have  been 
[t;it*l«i. 

niere  remained  in  the  office,  not  finally  acted  on,  at  end  of  the  fiscal 
.teiir,  'JH  transportation  accounts,  $2,587.43,  and  134  claims  on  account 
I'f  transportation,  stated  at  $275,057.02. 

NATIONAL  CEMETERIES. 

There  are  74  national  military  cemeteiies,  of  whicb  all  but  one,  that 
M  Antietam  battle-field,  are  nnder  the  management  of  this  Department. 
They  eontBin  the  remains  of  317,062  persons,  of  whom  170,162  are  known 
^ihI  147,800  are  not  identified. 

During  the  year  foar  bodies  have  been  removed  by  friends,  and  one 
limidred  and  sixteen  have  been  discovered,  taken  up,  and  interred  in 
iiatioaal  cemeteries.    These  change  the  total  reported  last  year. 

The  appropriation  for  the  establishment  and  care  of  these  cemeteries 
fur  the  fiscal  year  was  $200,000,  to  whieli  may  be  added  $.><),0U0,  appro- 
|iria(ed  in  the  deficiency  hill  in  May,  1872,  just  before  the  close  of  the 
lii-al  year. 

Stoue  walls  have  been  erected  or  begun  during  the  year  to  inclose  the 
I'olluiriDg:  Annapolis,  Maryland;  Nashville  and  Stone  Biver,  Tennes- 
"w;  Marietta,  Georgia;  City  Point,  Virginia;  Jefferson  City  and 
^|)riDgtie1d,  Missouri:  Salisbury,  Xorth  Carolina,  and  Beverly,  Xew 
-Icrsey,  Brick  walls  have  been  erected  at  Corinth  and  ifatchez,  Misais- 
■i|'l>i,  and  at  Camp  Butler,  Illinois. 

I'eriDanent  lo<lges  have  been  erected  or  are  now  erecting  at  Cnlpeper 
■mil  Hampton,  Virginia;  Xewberne  and  Wilmington,  North  Carolina; 
Nashville  and  Stone  Kiver,  Tennessee;  Corinth,  Mississippi,  and  Jeffer- 
■"DCity,  Missouri. 

Co|»ing  hax  been  contmcted  for  at  certain  cemeteries  where  walla  had 
"^ti  originally  erected  without  finished  coping. 

The  exi>euses  have  been : 

!'>t  inclfwnreit  immI  cateH,  and  fur  iralU,  six  nnd  a  quarter  miles  in  all (106,994  01 

!  .'Ill  prrusupiil  Iralgpa 3.'i,4I0  70 

i-.HiiKof«l..ue.7iWrailoB ,.       40.779  29 

L-ii-r   3(),3«i0  44 

K-|'»i™ 2:t,301  25 

U.-<lba«oiu 7,094  31 

ToUl 2.T0.tM)0  00 


iVniiaiient  lodges  are  still  needed  at  eleven  national  cemeteries,  viz  ; 
Aiiderwnville,  Georgia;  Brownsville,  Texas;  Camp  Nelson,  Kentucky; 
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Fayettenlle,  Arkansas;  Beaufort,  Sonth  Carolina;  Fort  Gibson,  Indium 
Territory;  Fort  Leavenworth  and  Fort  Scott,  Kansas;  Graftoii,  We:>t 
Yirginia;  Knoxville  and  Pittaburgti  Landing,  Tennessee. 

Permauent  inclosures  are  needed  at  sixteen :  They  are  Andersonville, 
Georgia;  Culpeper,  Fort  Harrison,  and  Fredericksbnrgh,  Virginia; 
Fayetteville  and  Fort  Smith,  Arkansas;  Fort  Gibson,  Indian  Territory ; 
Fort  Leavenworth  and  Fort  Scott,  Kansas;  Jjexington,  Kentucky;  Monntl 
City,  Illinois;  Whitehall,  (Bristol,}  Pennsylvania;  Grafton,  West  Virgi- 
nia; Memphis,  Tennessee;  Chaliuette,  (New  Orleans,)  Louisiana,  and 
Vieksburgh,  Mississippi.  The  estimated  cost  of  these  works  is  fl247,U<Ki. 

The  Gettysburgh  national  cemetery,  constructed  with  the  aid  of  tlie 
War  Department,  by  State  action,  ban  been  transferred  to  the  cnstod; 
of  the  WarDepartment,  under  the  act  of  the  legislature  of  Pennsylvauia 
of  14th  April,  1868,  and  the  resolution  of  Congress  of  lltb  July,  1610. 
The  transfer  was  made  on  18tb  April,  1872. 

The  Antietam  Cemetery  has  not  be«Q  transferred  to  the  War  Depart- 
ment. 

The  gateway  to  the  Arlington  Cemetery  remains  nnflnished,  though 
nearly  complete.  The  contractor  having  failed,  the  work  willbefinishttl 
by  the  United  States.  A  contract  has  been  made  for  a  similar  gatenuy 
at  the  ^Nashville  Cemetery,  to  be  constructed  of  stone  from  that  regiuu 
of  country. 

^.dvertisemeots  aud  notices  have  been  published,  inviting  proposals 
for  marking  all  the  graves  with  head-stones,  as  required  by  the  law  ut' 
8th  June,  1872.  The  bids  will  be  opened  on  the  12th  October,  iu  this  city, 
and  the  award  made  by  the  Secretii'y  of  War,  as  required  by  the  latv. 

The  appropriation  of  (200,000,  made  by  Congress  to  cany  this  law 
into  effect,  cannot  be  sufficient  to  erect  head-stones  at  300,000  graves. 

Twenty-six  volumes  of  the  Boll  of  Honor,  lists  of  soldiers  interred  by 
the  United  States,  has-e  been  published.  Volumes  27  and  28,  the  latter 
a  new  and  revised  edition  of  the  lists  in  volumes  1  and  4,  and  coulaiuiiig 
arecordof21,192graves,  are  no  win  the  hands  of  the  printer,  and  volume 
29  is  in  course  of  preparation. 

The  superiutendeutfi  of  national  cemeteries  have  been  classified  as 
direeted  by  the  law  of  18th  May,  1872,  with  reference  to  the  im|>ortaiice 
of  their  duties. 

Sui>erin  ten  dents  are  required  at  sixty-two  cemeteries.  Ten  were  a|i- 
pointed  during  the  year,  four  resigned,  two  died,  two  were  discharged, 
and  fifty-nine  were  on  duty  at  the  close  of  the  year. 

The  cemeteries  have  been  kept  in  good  onler,  and  the  work  upon  them 
during  the  year  is  believed  to  have  been  generally  faithfully  aLil 
economically  done. 

Some  contractors  Jiave  been  careless  in  the  quality  of  their  masonry, 
and  their  work  will  need  some  repair  and  improvement.  The  system 
of  competition  and  contract  with  the  lowest  bidder,  required  by  law,  i^ 
economical,  and  on  the  whole  the  best,  but  it  is  not  always  possible  ou 
work  so  widely  scattered,  and  sometimes  taken  at  insufficient  prices,  to 
secure  as  perfect  workmanship  as  is  desired. 

FIHAMCE  AMD  INSPEC110N. 

The  labor  of  the  branch  of  this  office  charged  with  the  examination  of 
estimates  and  requests  for  fundi^,  and  of  remittances  and  of  deiwsitA. 
has  been  increased  by  late  legislation,  which  requires,  in  all  remittam-i^.s 
more  strict  attention  to  the  several  special  appropriations  than  hereto- 
tore. 
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The  weekly  reports  of  officere,  showinff  the  balances  in  tlieir  bnnda 
and  tbe  pla(!ea  ol'  tlieir  deposit,  are  examined  in  tbis  branch  aud  com- 
pared with  the  statements  of  the  Trensnrer  of  the  United  States  of  tbe 
balances  appearing  by  reports  of  tbe  depositaries. 

AH  reports  of  intipectioa  of  property  for  condemuation  and  sale  are 
examined  in  this  braiieh  of  tbe  otBce.  The  receipt  and  distribatioti  of 
orders  and  general  letters  are  in  its  charge,  • 

During  the  year  G2,5U0  copies  of  orders  have  been  sent  out,  4,900  cir- 
culars or  general  letters,  2,300  copies  of  the  Roll  of  Honor,  and  920  mis- 
eelbueoas  pajiers,  besides  tbe  ordinary  correspondence  upon  tbe  fiuau- 
cial  business  of  the  Department. 

During  the  winter  of  1871-'72,  under  yonr  instructions,  I  passed 
over  the  Pacific  Uailroad  and  the  rout«a  of  transportation  into  Arizona. 
From  San  Frandsco  I  went  by  steamer  tfl  San  Diego  and  thence  rode 
across  the  Coast  Kange  and  the  Colorado  Desert  to  the  Colorado  Hiver 
at  Fort  Yama.  I  ascended  the  Gila  Valley  for  a  few  miles,  and, 
descending  the  Colorado  to  it«  mouth,  returned  to  SSan  Francisco  by 
the  steamer  Newborn.  This  steamer  was  originally  sent  to  the  Pacific, 
by  this  Department,  ns  a  transport,  to  supply  the  troops  in  Alaska. 
On  the  withdrawal  of  tbe  greater  part  of  these  troops  and  tbe  estub- 
lishment  of  private  commercial  lines  of  communication  to  Alaska,  she 
was  sold,  and  her  purchasers  have  put  her  on  the  route  between  San 
Francisco  and  the  head  of  the  Gulf  of  Califoruia.  She  is  met  at  the 
mouth  of  the  Colorado  by  light-draught  stern-wheel  steamers  belonging 
to  the  Colorado  Steam  Navigation  Company,  which  transfer  her  freight 
ud  passengers  to  Yuma  Depot  at  Arizona  City,  opposite  Fort  Yuuin, 
and  which,  in  the  intervals  of  the  monthly  trips  of  the  Newbern,  carry 
freight  and  passengers  as  high  up  the  Colorado  as  Fort  Mohave.  This 
line  is  a  gieat  advantage  t^  the  military  service  in  Arizona.  Troo|)s 
arriving  by  tbe  Newbeni,  after  a  sea-voyage  of  some  ten  days,  are  in 
better  condition  than  those  who  have  undergone  the  toilsome  inarch  of 
two  hundred  miles  across  the  Colorado  Desert,  and  those  leaving 
AriEona,  exhausted  by  its  beat  and  aridity,  find  a  grateful  restorative  in 
tbe  sea-voyage  along  the  coast  of  the  Gulf  of  California  and  the  PaciHc. 

Tbe  rates  of  freight  are  high — everything  is  costly  in  these  desert 
regions — but  the  saving  to  the  United  States  in  the  transportation  of 
sapplies  for  the  2,500  troops  who,  iu  Arizona,  kp«p  the  Indians  in 
check,  and  enable  the  citizens  of  the  Unit^^  States  to  pursue  their 
avocations  in  comparative,  though,  I  regret  to  say,  by  no  means  in 
entire  safety,  is  veiy  considerable. 

It  is  impossible  to  convey  to  any  one,  who  has  not  himself  traveled 
in  a  sandy,  stony,  and  rocky  desert,  any  clear  idea  of  ih©  desolation  of 
tbe  regions  tbrungh  which  the  Lower  Colorado  and  Gila  flow.  They 
area  true  Sahara.  The  heat  is  intense;  daily  for. some  months  it 
rises  above  lOOQ  Fahrenheit  in  tbe  shade.  Baiu  is  almost  unknown. 
The  common  saying,  when  1  visited  the  country  in  the  spring  of  1872, 
Kas  that  it  had  not  rained  for  three  years.  This  was  not  literally  true, 
for  tbe  meteorological  records  at  Fort  Yuma  show  occasional  showers, 
lud  sometimes  they  are  severe;  but  they  last  but  a  short  time.  There 
is  no  rainy  season,  and  tlie  general  character  of  tbe  country  and  climate 
is  that  of  extreme  sterility,  caused  by  tbe  absence  of  moisture.  In  the 
valleys  of  the  Gila  and  Colorado,  a  moderate  breadth  of  bottom-land  is 
capaMe  of  irrigation  and  cultivation,  but  the  generally  forbidding 
aspect  of  tbe  country,  the  danger  of  robbery  and  murder  from  the 
roving  bauds  of  savages  and  of  Mexicans,  who  cro^s  the  border  from 
SoQora,  have  preveutvd  any  large  settlements  growing  up  on  the  lower 
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conrse  of  these  rivers.  Most  of  the  people  who  live  tliere  depeud  apon 
the  business  of  trausportation  of  supplies  to  the  Army  And  to  the  mines 
for  their  support,  and  were  tlie  Army  withdrawn  the  settlers  would 
qnit  that  portion  of  the  country.  It  is  a  most  exiwusive  country  in  which 
to  conduct  military  operations  and  to  maiutain  an  army,  but  it  is  full 
of  the  precious  metals.  It  is  occupied  by  a  small  population,  partly 
natives  aud  partly  emigrants  from  the  Ea.st,  all  of  whom  the  IJuiteil 
States  is  bound,  by  its  treaties  with  Mexico,  from  whom  we  acquired  the 
country,  aud  by  our  obligations  to  our  own  citizens,  miners,  and  farmers, 
to  protect  The  country  too  embraces  one  of  the  routes  for  the  trans- 
continental railroad  below  the  line  of  deep  snow,  aud  the  construction 
of  that  railroad  will  be  the  best  and  spee<lie8t  and  least  costly  mode  of 
l)rotecting  the  inhabitants  from  the  Indians  and  Mexicans. 

The  officers  who  have  been  on  duty  in  this  office  during  the  fiscal 
year  are  Colonel  Robert  Allen,  assistant  quartermaster-general,  in 
charge  of  finance,  of  reports  of  inspection,  of  boards  of  survey,  of  es- 
timates for  funds,  of  general  orders,  and  special  orders. 

Major  J.  D.  Bingham,  quartermaster,  in  charge  of  clothing,  camp  and 
garrison  equipage,  examination  of  accounts  of  officers  making  returns 
and  re|>ort8  of  money  and  pro[>erty,  aud  of  all  the  business  connected 
with  the  national  cemeteries. 

Major  M.  I.  Ludington,  quartermaster,  in  charge  of  business  relating 
to  aopplies  of  the  Army,  regular  and  miscellaneous,  except  clothin'-% 
camp  and  ^rrisou  equipage ;  of  ti'ansportation  of  the  Army  and  of 
its  supplies,  aud  of  all  claims  growing  out  of  such  service  and  supplies  ; 
of  the  business  relating  to  indebtetl  railroads;  to  telegraphs ;  of  bar- 
racks and  quarters  and  hospitals  and  other  military  buildings;  and  of 
nil  claims  for  individual  allowances,  aod  of  the  records  of  this  otflcc. 

I  am  indebted  to  these  officers  for  assiduous  attention  to  the  duties 
with  which  they  have  been  charged  and  for  valuable  assistance. 

The  most  important  other  posts  of  the  Quartermaster's  Department 
have  been  filled  by — 

Colonel  I).  H.  Rucker,  who  has  been  on  duty  as  chief  quartermaster 
Division  of  the  Missouri,  Chicago,  Illinois. 

Colonel  RufuB  lugalls  has  been  chief  quartermaster.  Department  of 
the  East,  and  in  <;harge  of  general  dei>ot  of  the  Quartermaster's  De- 
partment at  New  York  City. 

Colonel  L.  C  Easton,  assistant  quartermaster- general,  chief  quarter- 
master Department  of  the  Missouri  to  May  37,  IS72,  when  he  was  trans- 
ferred to  Philadelphia  to  relieve  Colonel  Stewart  Van  Vliet. 

Colonel  Stewart  Van  Vliet,  assistant  quartermaster-general,  chief 
quartermaster  Military  Division  of  the  Atlantic,  and  in  charge  of  the 
general  depot  at  Philadelphia  and  of  Schuykill  ars<<nal  until  June  1^ 
1K72,  when  relieved  by  Colonel  L.  C.  Easton.  Colonel  Van  Vliet  is  now 
on  leave  of  absence  and  under  orders  for  duty  at  Fort  Leavenworth  as 
chief  quartermaster  Department  of  the  Missonri. 

Lieutenant-Colonel  J.  0.  McFerran,  chief  quartermaster  Military 
Division  and  Department  of  the  South,  who  died  on  tbe2.5lh  April,  1872, 
to  the  great  loss  of  this  Department. 

Lieutenant-Colonel  S.  B.  Holabird,  chief  quartermaster  Department 
of  Dakota  to  April  30, 1872,  and  from  June  fl,  1873,  chief  quartermaster 
Department  of  Texas. 

Liontermnt'Colonel  R.  O.  Tyler,  chief  quartermaster  Military  Division 
of  the  Pacific. 

Lieutenant-Colonel  C.  H.  Tompkins,  chief  quartermaster  Department 
of  Arizona  to  December  29,  1871,  when  relieved  by  Major  J.  J,  J>auu, 
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and  from  May  1  chief  quurtermaster  Departmciit  of  Dakota,  at  Saint 
raal,  Minnesota. 

Lienteuant-Colonel  James  A.  Ekia,  chief  quartermaster  Department 
«t  T*ic«ii,  San  Autonio,  to  April  26. 1873,  and  from  Jlay  8,  IST2,  chief 
ijtiarteruiaster  DepartiiieDt  of  the  South,  at  Louisville,  Kentucky. 

Lieateuaiit-Colouel  II.  C.  Bausom,  chief  quartermaster  District  of 
MoiitHDO,  at  Fort  Shaw. 

Lieutfiiaiit-Oolonel  A.  E.  Eddy,  chief  quartermaster  Department  of 
tlu'  South  to  January  31, 1872,  when  relievctl  by  Lieutenant-Colonel  J. 
C.  McFerran ;  from  February  3  to  May  11, 1872,  chief  quartermaster  De- 
IKUtnieut  of  the  Gulf;  from  June  1  on  duty  at  the  Philadelphia  depot. 

Lieuteuaut-Colonel  Itufua  Saxton,  chief  quartermaster  Dcpartmeut  of 
tlie  Columbia,  Portland,  Oregon. 

Major  A.  J.  Perry,  chief  quartermaster  Department  of  the  Platte, 
Oiiiaba,  Nebraska. 

Miijor  H.  U.  Hodges,  Schuylkill  arsenal,  and  chief  quartermaster 
tliinl  district'.  Department  of  the  East.  Philadelphia. 

Major  C.  G.  Sawtelle,  chief  quartermaster  Department  of  California, 
Shu  Francisco. 

MttjorJ.J.Dana,chiefquart«rmiisterDepartmentofthe  Lakes,  Detroit, 
Michigan,  to  October  31,  1871 ;  from  December  29, 1871,  chief  qaarter- 
uiiiHter  Deimrtmeut  of  Arizona,  at  Prescott. 

Major  James  M.  Moore,  in  charge  of  division  depot  at  Fort  Leav^n- 
ir»rth,  Kansas. 

Major  William  Myers,  in  charge  of  depot  at  ^V'asliington,  District  of 
Col  a  labia. 

MHJor  B.  C.  Card,  in  charge  of  depot  at  San  Antonio,  Texas. 

Oaptaiu  C.  H.  Hoyt,  in  charge  of  general  depot  at  Jefl'orsonville,  In- 
<li>ina. 

Captain  John  F.  Bodgers,  military  storekeeper  at  Jeffersouville,  lu- 
ll iuna. 

Captain  V.  P.  Van  Antwerp,  military  storekeeper  at  Schuylkill  ar- 
mtal,  PhUadelphia,  Pennsylvania. 

I  submit  re^torts  of  the  stations  and  duties  of  the  officers  of  this  De- 
imrtmeut. 

I  regret  to  report  the  death,  on  2flth  April  last.,  of  Lieutenant- Colonel 
■I.  C.  McFerrau,  while  on  duty  as  cbief  quartermaster  of  the  Depart- 
Hiwit  of  the  Sontb.  During  a  long  service  in  the  Army  ho  had  well 
IH-rfunned  every  duty  committed  to  him  and  h&A  secured  the  approba- 
tiiHi  and  eet«em  of  every  commander.  His  death  is  a  severe  loss  to 
tEi(;Quarteriiiast«r'a  De|>artment.  Captnin  David  W.  Porter,  assistant 
<|uarterma»ter,  died  at  Fort  Quitman, Texas,  on  the  15th  October,  J871. 

Two  aasistan  t  quarteruinsters,  Captain  Charles  W.  Thomas  and  Ueorge 
B.  Alden,  resigned  during  the  year,  and  Military  Stocekeeper  Captain 
W.  G.  Hodges  was  tried  by  court-martial  at  Galveston,  and,  on  the  4tli 
Xuvember,  cashiered  for  inis:ipproprinting  a  sum  of  money,  which  he 
vas  compelled  to  replace  before  his  dismissal. 

BBGULATIONB  FOE  MONEY  AND  PROPEETY  ACCOUNTS. 

The  issue  of  General-Orders  Nos.  64  and  68  has  put  into  operation  the 
system  of  pVoperty  and  money  accounts,  referred  to  in  my  last  annuiil 
reiNirt.  The  result  of  practical  use  has  been  favorable  to  the  revised 
svHtem,  as  simpler  and  involving  less  clerical  labor  than  that  which  it 
lias  replaced. 
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SITES  OF  MILITABY  POSTS  IN  TEXAS. 

I  again  call  yoar  attention  to  the  nnfortanate  condition  of  the  tenare 
of  the  military  posts  on  the  frontier  in  Texas  and  renew  the  recommen- 
dation made  last  year  on  this  subject. 

Owing  to  the  pro|)erty  in  all  public  lands  in  Texas  being  in  the  State, 
and  not  in  the  United  States,  and  to  the  re^ttrictions  imposed  upon  the 
War  Department  by  the  law  of  May  1, 1820,  (Statiitesat  Large,  volume 
3,  chapter  52,  section  7,  page  568,]  which  forbids  the  purchase  of  any 
lands  for  nae  of  the  United  Statue  without  a  special  law  authorizing  it, 
most  of  the  military  posts  in  Tesaa  have  been  established  upon  lands  to 
which  the  United  States  has  no  title.  These  jwats  have  generally  been 
located  far  in  advance  of  any  settlement,  and,  when  located,  there  has 
probably  been  generally  no  knowledge  of  the  condition  of  the  title, 
whether  in  tbe  State,  or  taken  up  and  entered  under  State  laws  by  in- 
dividuals. Such  lands,  until  occupied  and  protected,  have  generally 
had  very  little  value.  Probably  25  cents  per  acre  would  be  a  large  price 
for  lands  in  the  vicinity  of  most  of  the  frontier  posts  in  Texas,  even 
after  protection  was  assured  by  their  occupation  by  troopsof  the  United 
States ;  but  the  moment  the  United  States  begins  to  build  shelter  for 
the  troops,  the  lands  are,  if  tbe  property  of  the  State,  entered  by  some 
citizen,  or,  if  the  property  of  an  unlettered  person,  purchased  by  some 
man  of  business,  who  sees  in  them,  occupied  and  improved  by  the  United 
States,  a  prospeiit  of  great  improvement  in  value  and  the  foundation  of 
a  claim  for  rent  or  sale. 

The  War  Ueuartment,  in  the  present  state  of  the  law,  is  helpless  in 
this  matter.  If  the  demands  of  those  who  hold  title  are  extravagaut, 
it  has  generally  thus  far  declined  to  pay  rent.  It  is  prohibited  by  law 
from  purchasing. 

Some  of  the  sites  in  Texas  have  a  certain  value  as  containing  springs 
of  water,  which  in  some  parts  of  that  State  are  well-known  stopping- 
places  for  traders  and  travelers  and  for  warriors;  and thesespringsare 
gradually  being  taken  upand  made  private  proi>erty  at  prices  probably  not 
exceeding  25  or  50  cents  per  acre  for  the  land  which  must  be  entered 
in  order  to  control  them.  Without  the  use  of  these  springs,  very  large 
tracts  in  the  neighborhood  are  valueless,  indeed  uninhabitable.  I  recom- 
mend that  the  attention  of  Congress  be  called  to  this  subject  and  that 
the  Secretary  of  War  be  clothed  with  authority  to  purchase  the  sitesof 
such  military  posts  as  are  already,  or  as  may  be  within  s  few  years, 
established  in  Texas,  at  prices  which  he  may  determine  to  be  jnst  and 
reasonable,  considering  the  value  of  the  land  before  its  occupation  by 
the  United  States.  I  see  no  other  mode  of  settling  a  very  disputedand 
important  question.  If  this  anthority  iij  grantedj  a  moderate  appropria- 
tion should  be  made  to  pay  for  the  land.  The  sites,  when  occupi^  liy 
the  United  Stutes,  had  little  intrinsic  value.  Their  present  value  de- 
pends, in  a  great  degree,  upon  the  improvements  made  by  the  Untt«d 
States  for  the  protection  of  the  State  and  its  inhabitants. 

The  reports  of  officers  on  duty  in  this  office,  which  are  herewith,  aud 
tbe  accompanying  tables,  are  referred  to  for  information  ia  detail  ui>on 
the  several  subjects  of  this  report. 

ICespeetfuUy  submitted. 

M.  C.  m^IGS, 
Quartermtuter-Qeneral,  Brevet  Major-Qeneralf  U,  S.  A. 

Hon.  William  W.  Belknap, 

Secretary  of  War, 
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attar-General  for  tht  ,fiteat 

].— Bejiort  of  Colonel  Robert  Allen,  asiuBtsnt  qnartermaateT-gnnernl   U.  S.  A.,  of  tba 

impcctLon  aud  finance  brauches  of  the  QaurtermasteT-Gouerul'i)  Office  durinir 

th«  flwwl  7(!ikr  ended  Jane  30,  1873. 

Acmmpanjiu);  pa[>eni: 

A,— LiHt  of  officers  on  dnly  in  t.be  QuartermaBter's  DepartmeDt  daring  the  Bacal  yenr. 

E— Li«t  of  line  offlcera  ou  duty  aa  actiofr  sesistaut  qoarterntastorB,  aud  of  the  ata- 

tioDH  at  which  they  have  Berved  duriii);  the  fiscal  year. 
C— Report  of  thu  atationa  aud  dnties  of  offiuura  of  the  QuarteruiMler'B  DepattmoDt 
ou  July  1.  l«7-2. 
!.— Report  of  Major  J.  D.  Bingham,  qnarterniast«r  U.  8.  A.,  of  the  operations  of  the 
acconiiling  branch  of  thu  Quartermaster  General's  Office  duriog  the  fiscal  year 
ended  Jnne  30,  1873. 
3.— Beport  of  Major  J.  U.  Binglinni,  quarter  master  U.  8.  A.,  of  the  operations  of  the 
clothing  branch  of  the  Quartermaster  General's  Office  durlug  the  fiscal  year 
ended  June  :iO,  lB7Si. 
Accompanying  papers : 
A.— Statement  showing  the  qoantlty  of  clothiDft,  camp  and  garrison  eqnipat^,  and 
clothing  BiateriaU  in  the  haadsof  oQIcets  Jnne  30,  IrJTl,  the  quantity  i>ur- 
choaed,  maQafacturnd,  sold,  lost,  and  issued  dnring  the  fiscal  year,  and  quan- 
tity remaining  on  band  for  the  supply  of  the  Armv  ou  June  30,  ld7'J. 
B. — StAtement  ahoving  expcnditnrea  ou  account  of  clothing,  camp  and  garrison 

eqaipsgv,  during  the  fUcal  year. 
C. — StateDieut  of  amonut«  received  from  soles  of  clothing,  camp  and  garrison  equip- 
age during  the.  fiscal  year. 
D.— StatetDent  of  the  amounts  received  and  expended  ou  account  of  clothing  and 

equipage  during  the  fiscal  year. 
£.— Statement  of  returns  of  clothing,  camp  and  garrifion  eqnipi^e  received,  exam- 
ined, and  transmitted  to  the  Treasury  Department,  and  of  letters  received  and 
written  during  the  fiscal  year. 
4.~Eeport  of  Major  J.  U.  Bingham,  qnartermastet  U.  S.  A.,  of  the  operations  of  the 
cemeterial  branch  of  the  Quarteriu aster  General's  Office  during  the  fiscal  year 
ending  Jane  30,  1872. 
3.— Keport  of  Major  M.  I.  Ludington,  quartermaster  U.  S.  A.,  of  the  operations  of  the 
regular  supplies,  transportation,  and  barracks  and  quarters  branch  of  the  Quar- 
termaster GeueraVa  Office  during  the  fiscal  year  ended  June  30,  1973. 
Accompanying  papers : 
A — Statement  of  the  indebtedness  of  southern  railroad  companies  for  railway  mate- 
rial for  the  fiscal  year. 
B. — Table  of  land-grant  railroads. 
C. — Abstract  of  contracts  for  wiufon  transportation  entered  into  by  the  Qnartermas- 

ter'e  Department  during  toe  fiscal  year. 
D. — Statement  of  vesaela  chartered,  impressed,  and  employed  during  the  fiscal  yenr. 
E. — Statement  of  veaxels  owned  or  purchased  by  the  Quartermaster's  Department 

dnring  the  fiscal  year. 
P.— Abstract  of  contracta  for  water- transportation  during  the  fiscal  year. 
G.— Statement  of  troops  and  stores  tianeported  dnring  toe  fiscal  year. 
H.— Statement  of  amounts  paid  on  account  of  rail,  river,  atage,  and  wagon  trans- 
portation dnring  the  bscul  year. 
I.— Statement  of  accounts  and  clHims  in  tranaportatinn  division  for  the  fiscal  year. 
K.~Statement  of  claims  fileil  nnder  act  of  July  4,  1864  during  the  fiscal  year. 
1— Statement  of  miscellaneous  claims  fileit  tturiug  the  fiscnt  year. 
I-General  Orders  No.  64,  War  Departraent,  Adjittaiit  General'B  Office,  October  25, 1871. 
7.— General  Orders  No.  75,  War  Department,  Aiyutant  General's  Office,  December  ail, 

1871. 
^.—Pamphlet  of  drawings  of  military  buildings  recommended  to  the  Secretary  of  War 

by  the  board  on  revision  of  the  Army  Regnlatioos. 
9.~Ltst  of  number  of  interments  of  Union  soldiers  in  national  military  cemeteries  and 
mforuiBtion  for  bidders  for  furnishing  lieadstones  for  the  same. 
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1. — Report  of  Colonel  Robert   Atlen,   aastatant  quartermaaier genera}, 
U.  8.  A. 

Was  Department,  Quabtbrmastbr-Geseral's  Office, 

Waxhington,  D.  C,  July  1,  1872. 
Genbral  :  I  have  tlie  booor  to  submit  berewith  a  report  of  the  oi>e- 
rations  of  the  finaiice  and  inaiiectiau  braocbea  of  this  office  during  the 
fiscal  year  ended  Juiie  30, 1873. 

FraANCE  BRANCH. 

The  operations  of  this  branch  embrace  action  on  estimates  of  funds; 
the  preparation  of  requests  for  remittances  to  disbursing  officers;  th»- 
receipt,  acknowledgment,  and  tnmsinittal  of  all  certifleales  of  deposit 
made  on  account  of  sales  of  public  property  or  as  refundments,  includ- 
ing the  deNJgiiatiou  of  appropriations  to  which  the  amounts  should  be 
credited  upon  being  covered  into  the  Treasury ;  the  recording  and  refer- 
ence to  the  Treasurer  of  the  United  States,  for  comparison  with  the  rec- 
ords of  bis  office,  of  the  weekly  statements  of  balances  in  hands  of  dis- 
bursing officers;  the  verification  of  the  report  of  the  Treasurer,  with 
the  statements  of  the  officers,  and  the  action  thereon  necessary  to  vor- 
rect  any  discrepancies  discovered. 

Under  recent  laws  and  the  new  regulations  in  regard  to  rendition  of 
accounts,  the  labor  iu  this  branch  has  been  somewhat  increased,  and 
the  number  of  its  official  communications  written  during  the  fiscal  year 
exceeds  3,500,  exclu.sire  of  correspondence  bnd  in  connection  with  the 
weekly  statement  of  funds. 

INSPECTION  BRANCH. 

The  dnties  of  this  branch  continue  as  specified  in  previous  annnal 
reports,  and  are  principally  aa  follows : 

Keeping  narrative-reports  of  stations  and  duties  of  all  officers  per- 
forming duties  in  Quart€rm  aster's  Department- 
Examining  and  preparing,  for  such  action  as  may  l>e  requisite,  pro- 
ceedings of  boards  of  survey,  inventory  and  inspection  rejMjrts,  com- 
munications on  assignments  of  officers  and  distribution  of  employes. 

Filing  and  distribution  of  orders,  circulars,  and  other  printed  docu- 
ments. 

Preparing  monthly  returns  of  officers  of  the  departments  for  the  Atl- 
jutant-General's  Office. 

Keeping  books  of  "letters  received  "  and  "letters  sent,"  relating  indi- 
vidually to  officers,  agents,  and  employes  of  the  Department 

During  the  fiscal  year  the  correct«d  monthly  returns  of  officers  for 
18ti3  and  18G4  have  beeu  completed  for  the  Adjutant-General's  Office. 

The  following  is  an  approximate  statement  of  the  number  of  orders, 
circulars  and  books  received  and  distributed  during  the  fiscal  year : 

BecelTol.  Dl*tribat»d, 

General  onleni,  QiinrtormaHtGr-Oenernl's  Office &, TiOO 

Oeoerftl  oriluni,  Ailjiitiiut-Oeneral's  Office «1,300  39,DMi 

General  coart-tnartial  orders,  AdJutaiit-OeneTBra  ORIce 19,R00  ItJ.OOO 

Circulars 6,600  4,90(1 

Rollbfbonor 2,000  2,30" 

Hints  on  boreeahoeing 1,000  7*> 

Uiacellaueaus 1,530  9^1 

•  During  the  same  [wriod  about  1,086  inventory  and  inspection  reports 
and  180  boards  of  survey  have  been  examined,  and,  when  necessary, 
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acted  upon  j  4,028  entries  liave  been  made  in  the  book  of  "  letters  re- 
ceived," above  referred  to,  and  iX^  letters  written  and  iiidorBcmenls 
ni»d(*.  wliich  are  recorded  in  the  corresponding  book  of  "  letters  sent," 
befitdes  a  greater  Dumber  recorded  in  otlier  parta  of  the  office.  TUecur- 
h-ut  busiue.ss  of  tbe  brancb  is  believed  to  have  increased. 

I  respectfnlly  inclose  herewith  lists  of  officers  on  duty  in  the  Quarter- 
master's I>epartmeDt  during  tbe  flscat  year;  also,  stations  and  duties  of 
officers  of  the  Department  on  July  1, 1872. 

Very  respectfullv,  your  obedient  servant, 

ROBERT  ALLEN, 
Assvitant  Quartermaster-OencraL 
Brigadier-Goiieral  M.  C.  Meigs, 

Quartermaxter-Generttl  C.  jS.  A.,  ^yasIlittgton,  D.  C. 
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B.—Li$t  o/offlctrt  on  datif  at  acting  aui»ta»t  gaarUnututen,  ^c. — Cootinned. 


CallBhan,  C.U 

ClUlDHI.  I).  F 

Ouiip,£.M 

Campbell,  Clurlea  E 

Campbell,  L.E 

Uampbell,  W.J 

UampioD.  Wllliun  U 

CaproD,T.ll 

Carey.A-B 

Carland.John 

C»tli>y,  Hfiirv 

CaTaasnafa.fim. ... 
CbamberUia,  H.n.. 


Clagne,  John  J  . . 

<;iuk,B.R 

Clark,  a.E 

CIlSbTd,  J.  C 

Cos,  J(An^' 

CoDnd,C,  H 

Cotton.  O.P 

CoiirUuy.  M.  L  . . 


Crairibt^  £  . . 
Croab]-,  Ebco . 


tthtsa  Art 
tt  LL  lit  Inf 


Captain. 


Lt  1th  Ii 
Hijor&P.  h! 


I  Time  doiiDK  year  oa  iutj  M 


8ummervilIs.S.C.... 
Fort  Bradv,  Uich  ... 
Angr^l  libod.  CaL, 
<;amp  UcUrrmlt,  N<!i 
Fort  Lamed.  Kaua... 

Siooi  CHv,  Io*a 

Fort  Kandklt,  Dak  . . . 
Padncah.Sy... 


Camp  Tliiveut,N<b... 

Sanu  Fa,  M.  U.,  (act- 

lDSC.Q.K.&f<1i>t.) 

Fort  UlbaoD,  LT 


July  1,  IHTI.  to  April  1,  l«Ti 


on.  16,  l-^l.t 
Jnly  1. 1«1. .. 
July  1, 1871,  li 


'.   Copliiii 


SitLt.lIlhla 
't  Lt.lth  Ai 


S3::: 


Fort  Yuma.  Cal 

Aualln.  Toiaa 

Uobl]«,AU 

BSDicia  aneDal,L'al 
Fort  lotlPD,  Dak... 
Newport  Bamcka,  B 
Fort^  lagan,  M.  Y  . 

Kurt  Selden,  's.  Mei 


CUcaHo,  III '"^1 

Bearer  Cil.v.  Uiah. 
Ynina  Depot,  Aria... 
Angel  IalBDd.Cal  --. 
BrauM  Santiuo.  Tpi 

RlTpr,  Wyo, 
Bagrtad,  Ki. 

Slielhy  Tills.  Ev. 
Gnndlilver  Agpucy, 


to^SSw,'^ 


Jnly  1.  im.  to  Jan.  13,  IB  _ 
July  1.  leii.  to  JnM  30,  Ifn. 
July  31,  leri.  Id  Jone  3(^  l?». 
April  S  to  June  30,  UtJl 
Jolyl.ltni.  loJ*S.B.19R. 
Not.  — ,  IPTI,  Id  April  1,  IgTi. 
JoIt  31  to  Dec  15, 1871. 
Kept.  30  to  Mot.  IS,  mi. 
>-Dv.3  1Wl.  to  May  3,  1«S. 
HaT  SS  to  Juno  30, 1S72. 
,Iu1y  1  to  Xt.lSiL 
AuK.16.18;i.toJniio30.1STi 


10  to  Jut 


Jnly  I. 
UnylO 

■Tuly  1  to  Srpt.  1.1871. 
Oi't— .IStl.to  0.^(.  10.1 
Fpb.aBtoA|iril30,IKIi 


Daila,  Chnrii-s  L 

DaiHa,  George  B 

DeLany,  CM 

DeLBny,B 

Demprwy,C.A 

I>e  Itn»y,  B.  £ 

Dnhier.  0™n:o  W  .. 

IhxUce.F.L 

Dodge.  U.C 


DQttoirc!1i".v.".*.::: 

Kann, CliarUa  1'  ... 
fti£ln.C.I' 

]!Mitinan.Jn>nraK.. 

Katon,  Julin  II 

Kbatrln.F.ILE... 
Blj^y.lV.S 

BiliftJolinlL.Jr    . 

KgberLA.r.  


■tLt.iaihlnr  I  Unjur.. 


3d  Lt.  9th  Inf. 


.,  CaptainOrd  ..    11:0™  ■ 

.  adLi.Miur.. 


Raleigh,  N.C 

JnlvllnK»pL91,lOTI. 

Darlington,  a.  C 

C,.,,p  lodopendenee, 

JnlvltoIVc.3Llf>71. 

■iiwa-is,"'- 

Jnly  1,  ISll.  to  Juno  3S.  1:^1. 

»-..i,;.,i..  .n,..l, 

Xuv.  8,  lifrl,  to  J nup  30,  i<r.i 

July  I  to  D«  31  1-^1 

'■■ffar^"^'     ^^     ''■ 

A.^t',!,7i.i.»i.<:.,  . 

Jnlyl.im.toJntii-so.iiTU. 

w'aHliiDgtou   ar-rn-l. 

JnlyltolS,im. 
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—IM  ^  ogtBtrt  OB  dn/jr  a$  acUiig  auiutaitt  qHarhrmatteni,  ■f'e.— Cuutiuued. 

Time  durlnff  year  od  dnty  u 


t:iizU9b.VUUaiii 
Enn&tienriR  n 


FilcLJ.R... 

Font.  A.  C  .. 


^if^T 


itLtlSlhln/.  .. 

id  Ll  llh  I  or 
at  Lt  33a  It 


.    UtLMethlnf. 
.    SitLLSdArt.. 

!l  IfltLLIAthlnV.  / 


M^or.. 


.    Denver,  Colo 

Pueblo,  Colo 

FortCniK,K.H.. 
Fort  Bnford.  Diik . 
FortV«noooTer,W»»h. 
Drnm  Barracks.  Cal . . . 
Fori  Wwibiligloii,  Ud . 

Huinbold(.Teini 

Fort  Steveiia,  Oreg. . . . 


f«'Spriin>,Arl».. 
[7Dio^N.M 

.   Cavalry  Depot,  Saint 


1.  (0  Ufa;  13.  ifm. 


.   July  I, 

Octsii,  iJfri,'to  JuneaTiaJa. 

MilJ-irtt.Juo»--,18VS. 
July  1,  mi.  to  Jan.  31,  ISra. 
jQlyltflAug.3l,18Tl. 
July  I,  leil.  MHar.  31.  lB7a. 
JnlTl  toAiiK.ll.lBTl. 
Sept.  1.  ISTl.  to  Jane  30, 1S7S. 
May  «  to  Jdds  30.  Iffli. 
Jan.  3  to  Feb,  H.  1553. 
Jnlv  1, 1871.  to  Uay  10,  Ifmt. 
July  1  to  Scut  30.  18TI.  and 

Hay  I  to  June  30,1973. 
AuE.IOtDAag.30,1811. 

.    KaT^.39,l^l,taJan.31,ma. 


ilibb^EB tut  Lt. Gth laf  . . 

llitaw.F.M  ,,- Sil Lt  7lli  Cat-   .. 

<iai«MKB.H '  Capt.&aaK.. 

I'llbMth.EC IHXLlllhlnr.  .. 

i-«liriB.E.A    I  3dLl.eil.Cav.i.. 

'^«dlue,A.n I  l«tU.AH.Q.    .. 

M.33dlnf:     I 
'i«4otCh»rii.«0  ...I  lMl4.litliCar.  ,. 

'-•UhalLJohn i  M  Lt  10th  Inf.. 

'lul, Alexander.... I  IMLLInt Car    .. 

''rnliili.U.  j Cspt  A0.8.E  .. 


lulaville.  Ky.,  o 
it  C.  Q.  M. 

.    BHgdad,Xy 

SheIby»ille,Ky.. 


amplal 
rtRrlfl 


Fort  Rrlflln.  Tex 


Cnmp  near  Fort  Hays. 

.   RinfflroldBoiraeVfc.Tex 


AnK.15  toDea.31,11 


•'nmm.GmtKrS  ....    iBt  I,t.  Srt  Art.  .. 

iJwdwlLaW MLt-fllhlnf  - 

i^mlirH-.J.B Isl  Lit  13th  loC. 


.    IslLLSStbJnr:  Majui 

.1  iKtLt  30th  Inf. 

.    latLLlSthlnr.  Major 


:■»;■ 


Kjiaway.F.  H.. 

!Ug(heT.JaDi»  ; 
Hiwlri,  William 
Hiye^tM 


iSi^i': 


M.  Sth  Inf. 

.    tntLtaiatlnf.  .. 

.    IMLLanililnfl.. 

.    lULL&R-Q.  1.. 

M.SthCaT. 

MU.lntCav.!-. 
CaptAiD  Otd  . .    } 

adLt.lilArt..    ( 


Id  LL  4th  Art  I 

HM-alArt..' 

.   SdLtSthArt.:  Mi^lor. 
'-■  "it.tlh  Art.;  Caplaii 


.    1st  Lt.  ml  Ar 

*tLt.4lhCnf.  CaiilwD.; 
.tI.t.«hA«- I 


.  Fort  Her  ofllAa.  (.'o]a. 
.    FortTulagki,  Ga.... 

.   Fortmii»,Tex 

,  Fort  IN^DibEna.  Dak  . . 
.    FortBaacom.N.H.... 

Fort  Garland,  Cnlo.... 

Fort      LeavGnirorth, 

.    EhrenberE.  Aril 

.    Fort  ^Y»»>'"rth.  Dak 

.    FortMoPliBnmu,  Nobr 

nVenli-.Arii;.... 
.    IndlauapoIlH  urwnal. 

..  'vWest,Fla 

Unlonvllle,  S.  C 

TortStnden^Wyn... 

»-artJobn*toD.K.C... 

!i  FortTrnniliDll*CunD!: 
Rntherfonlton.N.C... 
CharlnKe.N.C 

.    FortUaoon,N.C 

.:  Atlanta,  Oa 


,   Julyl.lBtl.toJann30.ieii 

u  Jnlyl  taOcI.e.'lH71. 
.    Oct.:)0.im.taJaue30.le7X. 
.    Anic.  l,mi,toJaD.31,  IHia. 
July  1,  lifil,  tn  June  30,  I8M, 

.    July  1  to  Oct  31. 1871. 
.   Jan.  1  to  June  30 1873, 

July  1,  lff71,  to  Mar.  31. 1871 
.    Hay  31  to  Juoe  30,  limL 
.   Jalyl,lP11,toMav3l,1frK. 


FortJnbnatAEi.  H.C .. 


to  June  30,  IMS. 

ID«  30,  IFrti 
to.rau.3l,lMi, 
teUar.31.  Iirr-,^ 


,>gic 
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InniphniT 
Hunter,  E< 

Hnrtl.  J.I 


.    aaLLiaililuf.  Captaiu 
.'  CBpt.&0.g.K|U«Ji>r.. 


U.  3d  Inf.       , 
l*tLt.1lbArt.|. 


BenlcdA  SHmckn,  Col . 
.  CampWrlshtCal... 
!  Springfield     AlTDor]-, 

■eblftMe 

Furt  Dodec.  Kana 

Camp  McI>oirf]l.Ari)i. 


,,  Voi-lDoiiBe.Ki 

.    CampSanJiuiui^iuid. 

Waah.  Tir. 
.    TilC80U,Ariz 

,    Colnnibna  snwnal.O. 

.'  Fiirt'IiDdjEe,Kuin 

Port  WilUu-e.  Kana. . 


Ke1(oii.D.H 

Kendall.V.  A 

KfDdaU.H.H.... 
Klltxninie,  C.E... 


..  latLtttdA 

.1  lattt-alC, 
.1  liitLLmbl 


.    Piatt  abuTBh  BatraekH, 

M.T. 
.    San  AuMnlo.Teiaa... 
.    FortDniicaii.Teiaa... 

-   Oiford.MlM 

-■  —     viiB,Onf 


lStonMiB,Orei... 
LpMrI>owt<U,Arlz 

i%all,  Idaho 

imp  Oaaton,  Cftl 

.ltUIo.Miaa 


Kiaiynaki.M 

Kmue.WillUni... 
Kreai^  jolm  A 


JdLtlatCsT.  . 
ULtiathlDf.  . 


LpMcI)«riult.Kev. 


■tLttltblnf.l. 


Lawton.  aw.. 

I.M.J.M 

l.rf!ere,JoliDO... 


,,  MLt-SUiIuf  .t 

,!  MLLTlbCav.' 

'i  latLtMhlnfl"'^;.'!" 
.    lat  U-AKQl  CapUln 
I      H.  mh  laf.  I 
..  IMLLSthlDf. 

■      M.adArL     I 
.   ddl.LSdlnf..' 


.  Fort  KicbanlHtn,  TBI 
.  Fort  Union.  N.  M*x. . 
.'  Fort  Reynobla,  Colo . . 
:.  I*^iBTiIl^Ky 


Preaidin,  Sun  Francia- 


Fort  SnelliDR. Minn.. 

.    Fort  Lj-on,  Colo 

,'  B«rTaneBS,FU 

..  Carliale Barraclia, Pa- 


nt Lt.1tliC>v. 


Uatbay,k( 

M«Cuikev.ViUUmS  .  lBtI.t.&KQ.! 

M.SOthlDf  I 

McCanloy.C.AH...'  9d  Lead  Art 

M c.-(;oy  Jobn I  latLtlSlblut]  Malar 

McCreB,Tullv iCaptls'--     ' 


..  FoitRlpl«j,MlDn... 
.1  Fort  Mclntoab,  Tciu 
:  ttnloDTllle.  S.  C 


.  SparMninirKb. 
!|  F^  SnclUng, : 


Jnly  IloDr«.at,1SII. 

Mayl0t«June3a.  inft 
Jul)  1,  Irtl,  lu  Jane  30,  ISVi 


Sot.  li,  Iff71,  to  Apr.aO.IPJi 
Ane.  ISlo(kt.9l.l»l. 
Sppu  30,  l»1l,  to  Jon.  4,  IBT^ 

July  1,  lan.  to  Fell.  23.  IPVi 

Sept  t  tJ)  Doc.  3.  Ifll. 
Jnlyl  14>  Nov.  IS.  18TI. 

l>ec.  1,  leri,  to  April  30,  iir.± 

Jf  ■)-  SO  to  June  30,  IgtZ 
April  30  (o  June  30,  IST3. 
July  1, 18TI,  to  June  30.  IKTi. 
July  1,  tHTI,  to  Juiw  30,  Jini. 

Ua;  B  to  Jane  30.  IBTl 

Jan.'wtoJune'aSieiB." 
Jnlyl  loSppLLlini. 


Dec  I,  IBIt,  to  April  30. 1  !^ 
JulylloNoT.11.mi. 

FBU.SOtoAprill,l*». 


July  IS    .  .  ._.  . 

31,1871,  to  Jono  30.  leia. 

Jalyl,ie7l,to^nne'30.1H7-.l. 

JulylloOt.  1. 1K1. 

Oct.  i  imi,  to  June  30, 1>^-.^ 

July  1, 181l',  tn  Jons  3o[  lt<7xl. 
July  1  to  87.1^1. 


I  AberiWa.  Mi>M 

i  West  Point.  N.y..... 
Newport  Barn>ckfi.Ky 


MrDaiiKaU,T.M letLl.TtbOv.  . 

Mi:Inty«.A adLtSdInf... 


.    SpurtanbnrKli,  M. 
i  ITiiionTim8.C. 


AnR.3toNov.7.im. 

May  IStoJuDe30. 1?]^ 

July  1  to  Oct.  1,1(171. 

i  July  I,  ISTt.  to  Jnno  30,  lir.-i. 

I  July  I  to  AUE.T.  1b71. 
Jul>  1.  WTl.  to  June  30,  leri 
July  1. 1871.  to  April  A  lI'T'.i. 
JulyltoAng.31,  im. 

'  Sept.  t,  IBTI,  to  Jnno  30. 1t<7-.i 
.   Juljl  la3l.  1«TI. 
I  Jan.31toMaylMe79: 


.1  Jnl.T  1  to 


I.  uni. 


Uirliaells, O. E iBtLt-Ord....!  Captain. 

Mllea,EMn Capl-SOlhlnf.;' 

Mlll(T.Jam.-« J>II.t.&B.Q.  ' 

M.-MInf. 


Fort  Col\illr.  Wash. 


to  June  30,  ins. 

.   joly  1  to  Septl,  1911.  and 

I>ec  3.1871.  to  Jnue  30,  l>m. 

,    July  1. 1^1,  to  June  30,  IIT^ 

.    .Tune  10  to  30,  insL 
.    July  l,lB7l.toJBn.1.1F;i 
Jan.  laioJnoeW,  liniL 
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XW, 

Liiml  rank  BDil    BreTot 
regfiDBUt.      1     lODk. 

StatioD. 

"■""'STi-'""" 

MJlorWilHoiA 

latLLlOthlnr 
3dLt.9th  Inf. 
1st  LL  lat  Art 

C»pt.4  0.S.K 

SrteZ«.i,-:::: 
"ST   •^'■' 

Ftut  Stockton,  Ten.... 

FortCUrtTei 

AlleBbepyftTBcml.I'o. 

M™.liaii,Ml.» 

Fort  D.    A.    Roascll, 

FortKlamUh.Oreg... 
Fon  Scott.  Kaos 

July  1  toSepL  1,IH71. 
July  l.lSIl.  to   MurcU    ai. 
A_pril3lloJune30,i«a. 

July  I  to  Sept.  5,  and  Nov. 

July  1,  len.  to  .ran.l,18Ta. 
and  March  11  to  Jnos  3«. 

Octal,  laji.toJnno  30,  lers. 

JnlylloOet.30,  IDTI. 
May4loJoiieM.  imn. 

Kcrr^TW 

ll.iM.Aifml 

i-tLt.&K.q. 
M.9thii.f: 

Ut  Ll-lBtCv 

MLtTthCav. 

Srt  Lt  Tlh  Inr 
U.  31th  Inf. 

U.7thCav^ 

M,»H-..- 

April  5  to  June  30. 187S. 

C.nipB.k«-.Mot.t..- 

LonJaviUe,  Kf 

MmntSterlincKy... 
C^y^e       Agency, 

Camp  CriUanden.  Aril. 
i-ortJ»ffer«on,FlB.... 
Fort  Wallace,  Kan.... 
Mailima       Bamvliii, 

Detroit  araenal,  Mich, 

?;:«/::::-::■ 

April  1  tu  itait  3ft,  lUTa. 
Jiilyl,18TI,toJoiiP»,18T-i 

mtU-IBdlDf 
lat  Lt.  Jd  An. 

Capt^D  Ord.. 

July  1.  IKTl,  to  June  30, 1»^ 
April  3Utl>  June  30,  1871. 
Sept  1,1811,  to  Juuo  IS.  1ST!!. 

JnlyltoNOT.T.lBTl. 
Not.  ».  ISTl,  to  Jqneao,  1BJ2. 
,TnlvlloScpt.4.  1871. 
Julyl  to  lxt.31.and  Deo.l 

■■-rtff.F.H 

r.t»iLwnii*Biit.. 

K:; 

LtLtlBthlnr 
UtIASlhlDf 
iBlLtOnl.... 

:5"" 

iSKS;;;-. 

WaahlnEloii   aneoal, 
D.  C.  ^ 

Ab«(deen.  MIm 

FoitWoad.NewYork 
Harbor. 

Unootnttm.  "S.C, 

<:ainpBrDini,Wyo... 

Fort  <;  lark.  TBI 

Fort  Daviii,  T»i[ 

FortGrilttli,Tt-i 

FT»nkfort,Ky 

Fort  Harker.  Kana. . . 
FortCoDCbp.TB<...- 
Omalia  Bamckii.Hebr 

CaiiipMcnertnit.i;ev 

Fort  Randall.  Dak... 
Lon  rr  Bia\is  AReucy, 

FortKearTniy.Nebr,. 

Mount'  VeraoB     «t- 

•enal.  Ala. 
Fort  Wbliipte.  Ariz.. 

F^irtColyille.  Wasb... 

Fort  SleTMWn.  Dak. 

J™i5t0N.^.«.WTl. 
S™t.3fl(oNo.-.!».187l. 

UtLtOrd... 

UlLtantlnf 
2.ILI.1BI  Art 

9dLI.1thCi>T 

litLt:sthC« 
l.t  LUOrd... 
adtt-HthCkT 

iBtl.t&RQ. 

u.a5thnif. 

IKtlA.  IcYLq. 
M.l)thliif. 

IMLt-Slhlnf 
WLtllthlnf 
■■tLt.&B.q. 

M.  ad  CIV. 
MLtalArt. 

iMLL»ll..f 

l.tLt.«hInr 

litLt.&K.O. 

iMLLntbW 

CapUiD 

Feb.ltoMavB,  18Ta 

April30to/nno30.  19H. 

*p^:o:f'.:;:::::: 

Captain. 

Jnne-toSO.  l8Ti 

July  1,1871,  to  June  30.  Itfifl. 

Julyl,  1871.  to  April ai,lS7S. 

Mar31toJune30,  I87i 
Aug.  3. 1871,  to  March S,  IBK. 

JjJ.vl,imi.toMayym^ 

Gapuin 

rsi.'ir,'- 

July;,  1871,  to  April  9,  ISK. 
July  1, 1871.  to  June  30. 187B. 

Iier-1,  1871,  to  March  1(1. 

Jiily'lUAus.  1.  18TI. 
Alicia.  1871,  toJun..aO,ls7-J. 

:^iirtiriiii«,H. 

OupUtD 


jVvito'ai.Uii. 

July  1,1871.  to  Ju:,.>  30.  lf;i. 

t-'.rt.r 

Caiiiaiii 
..do 

July  1,1871,  to  Srpl-MIWt 
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RobiDMn.  FredeTick. 

RobiDBon,  F.  U 

Koblusoti,  Tliumu  B. 

EoWnsm.W.W.Jr.. 

Itackir«JI.  C.  H 

ItadgB[*,C.P 

Rogen.  B.  H 

Bogerc,  J.S 

Ri^ra.'WlllliimP... 

RooerSi'W.'W 

BoUiiiii,  James  H 

Romeyn^  Henrr 

Kopea, Jamei  M  .... 
KoseDonuiti.  Fredt. 

Ka«,JohnU 

K<wB,WilUunJ 

r.Dtlierfbrd.  R.  G 

R)aii,E.T 

S*ge,  QemsB  E 

Sunboarni-.  U.  C 

»uidt,J.]I 

Sanwii,}T.n 

HSEton.M.W 

.Sclienck,A.  B 

Scbwatkn.  FrhI 

Soott  Jotan 

Sellmer.  ChBTlm 

Sharp,  Thoniu 

ShaeIz,J.  A 

Hbelby,  laaac  O 

SbeldoD.  CporES  W  . . 
HbeltOD.E.H 

Sbermaii,l[.P 

Sbenoui,  JiuiieB  L . . . 
Sherwood,  WDliun  L . 
Khwklfy,  GcoTgo.... 
WlTm,V;M.C 

NladP.  CliarlcK  G 

SnuUwoud,  J.  U 

»Rltlb,A.K 

Smith,  H.M 

»mltb,  LcirU 

SpaTclB.Vr'ii:ininF.. 

Htaffonl.  J.n. 

SUnshnrT.  n,E 

SUrr.  Irwin  M 

KCeelfaamnKT,  Cbiu  .. 

Rtnwart.WmiamF.. 
Stills,  L.K. 

Stjer'charW.....^' 

Tmjlnr,A.C 

TaTb>r.Fr;mk 

TftTlar,t;nT::oMiiM 
Ti>jkit,S.W 

TheIlBr,E.J;  


Lin«l  rank  and    Bi 


adLLiTihiur. 


adLListhiur. 

adLLStbArt. 


SdLt-lstbli 
Ut  Lb  I  at  Ai 
Capt  15th  In 


litLiaoUlInf. 


IMLt-M 

MLt.  Ulhlnr. 

laiLtSSil"    " 
3d  Lt.  lib  ^ 


Capt^D. 


CaptBiD 


CaviSry  Depot,  Baiot 

Loula.  Md. 
Fort  Bridior,  Wvo. . . . 
'— rt  WajDo  Micb 


Ti  me  dnrlns  jwar  oo  dgty  a* 


&.^4M 


Cheyenn 
Dak. 


Agency. 

sy  BajTaeka,IIebr. 

Au);uiita  AnwDal.  Ga 

Fort  Scott.  Kan. 

Fort  Garland,  Cnl 

Aberdeen,  MiM 

Uamp  FUuil,  Aril 

lu  the  field,  Ari. 

FortColumline.1.'.  Y. 
Barbor. 


July  1,  ten,  to  Manb  II.ISR. 

Out.  B.  isn.  to  Jnoe  31,  ISIS. 
July  I  tANoT.30.UTL 

Dec  19.  IBTI.  to  JnBejg,  Itn. 
■uj!,  IS  to  Nov.  18,:- 

JL  31  to  Jnne  30. 

Dg.31.IS71.1aJai 

,Ioly  I,  ISII,  to  Jan*  3(1,  IK5 

July  1,1^1, 'to  Dec  90, 1971. 

MHyStoJDneM.lsn. 

-  ■  -        June  30,1— 

June  aft  1 
.„MayIT,lB-_ 
1.  to  June  30.1^11. 

.lo'jnneM,  tfc-t 
.  to  Jane  30,  \ir,± 

j  Jolyl, 1971, loJui.3. 191% 

I  April  1  to  Jnne  30, 1S3S. 


Hnnlsi-Ule.  Ala  . . 


31  to  Jnne  30,  inx. 


to  San  Fran.  I  July  S4 


Nortb  Platte.  Mebr. 
Meant  Vernon.  Ky 
CrabOrchard,Ey.. 

FortUacklDKi.Ulch!!'  jD"y  1^  "m^'lo  ju» 90. 


April  30  to  Jane  30.  m£ 

Jalyllo  Oct  0.1811. 

Oct  10.  lari.to  Jnneao,  ur 


Furt    Cumminge,   X. 

Fortl(la«ar«,N.T,... 

f;ampCrtllenden,Arii.. 
Flirt  McRae.N.Uoi... 
yi>maDrpot,Arii....! 


Fort  Kearney,  Nebr.. 
EUzahetbtown.  Ky.. 
Cbarleaton,8.C. ..'.'! 


to  Mar.  31.  ISIS. 
IMl.tuJnneao.lTO, 
to  May  16,  IfTa 


Little  Rock,  Ark 

FortDuni-an,Tfx.... 
Fort  Laramlp.  ^Vyo  . . 

FnrtBayaitVTT.  Mei. 
Fort    Cummin ge,   N. 

Raleicii.KC 

Fort  I^pwai,  Idalio . . 
Dram  Rarnick«.<'al.. 
Fort  Selden,  K.  Mvi  . 


..:  Ffb.3»t«Mar.3l.lffr3, 
.1  Octl  lo31.l>ni,aiHl  ApHII 
1     to  June  30,  iSTi 

'<  April  1  to  June  30,  IfiTS, 
.   July  I.IBtl.iojDHeao.l^ 


'  ilny  It 


0,1«*. 


Sfnt  31.  mi.  lo  .\nr,  30.  \i-.t 
Julvl  loNaT.30.  Itni. 
Sent.  1. 1«1,  to  Jan.  31.  tifM 

Jnly  1,  IWl,  K.  M«y  31.  lUTi 
jHlyl.l«l,loJiir.«30,[,-?i 
JutyltoSFpt.4,  ISVl. 
Sept  4  to  JW  31,  IStl,  ni 
AprillloJune  30, 1871 

Julylto5ept.30,l87t. 
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TVuniHiiii,  R.  E 

TlHIIlIHB.  WilllxiD.. 

Thnn».P,M 

lodiJiihiiir 

Inmi.JohnF- 

IvlH.JlrtlO 

Vn5*w,S.C 

\ut.V,niam  P.'.'.'.'. 

■JilttT.JllhBP 

H"iiiw.jiirt 

n-ilUM.W.M 

H'llUHi.  Jnlin  M 

iriH.E.W 

Tin,F.K 

lVipi,H.c 

"■'WrT,  I«w  r.... 

w»«l.,H.W.,ir,.. 
U'lflMi.Juhnl'' 

iniiun.S.E 

T(ub.ii«d.  r.  F 

"■hllBia.  K.  E 

H'iUiim,  W.  M 

«ni™.l).B 

^  il«a,  G^nrzi^  S 

«'iii»r..  Willtam  U. 
M'ulan.  Atrumler. 

W'>«I.().E._ 

Swrirof.  Thmuiji  M 
"".rd-ii.  Jirtin  L 


M.  -.lA  CsT.  Pan  McFbvrwn, .  . 

2ill.tath  iDf {  FutttUfveniiun,  Dak.. 

CipLTth  Cbt.i  Ll.Ciil..'  TTalonrillc,  S.  C 

latLLaadlnf. \  Fort  SuUy,  DakaU... 

M^jotOid.-..' Detroit ArMMl, Mioli.    . 

Ut  tLaadlaf I  (Jimp  Wampr.Oregun. 

itLLftRQ.     Malar...    Fort  VVavnn, Mich .. . 

"  •  -'—  BnffBln-N.Y 

.  Camp  AiiBcho.  Aria. . . 
'  Furniii.'^,  DiikuliL.  .. 


tst  Lt.  iBtCav 

iRtLvjtaq. 

Mntblnf. 
MLtlDCblDf 


.    CapUiD. 

cVpui'ii' 


.'  Jiir.k  BOB  Barrack  8,N*n 
'      OrlpauB,  La. 


llcr«iiib«r  12  la 


SdLtI«hInf.| 
IrtLl.adCHv  I 

'LLSthinf  ! 

Ltl!   ■   -    - 
tLt.X 
3<l  Lt.  1-. 

l>lU.30tbiun  Oajiui'ii 


,   Cuv.  rtepol,  t 

MinsourL 
.  Camp  name; 
.    TalUhasKP, 

I  San  Ani;unln«  J 
.:  Fort  Wooil,  N.  S 
.1  In  tlin  ficM.  Aril 

'  Fort  Whipple,  A 
.  CainpMi'Dbwvll, 
.   LoniavllKs  Ky  . . 

.  Rambolilt,  Tonn 
.  Ynrfcrine,  H.  C  . . 
.   Camp  Grant.  A rl 


U>  IQaiul  Aug.  1  (4  31 
M  Sept  aa.  18T1. 


.OKgan.   July  Ita Octal.  ISTI. 
In   .....    July <anrti.  1811. 
<LFIa...l  Julys,  1HT1,  toJniii>30.ieK. 
.  ¥.  U...|  Aiiic.1,  It^Il.toAiitllM,  ]lf». 
.   JiUy  lU.SeptlO,lB7l. 

.   UavitojDue30,iB7a. 

.1  Jnlvl  til  Aui.  15.  ISTl. 

.:  Jul}- l,mi.CoFel>.99, 1873. 


.    CsmpBldwell.Ca]... 

.    KurtVadawurtli.  Dnli 
Xcvport.  JuuenlUve 

.,  Furt8«lllTan,Me..., 
.  Fort  TottfD.  Dakota . 
.    nryicooil  Caiiip,  Kuii 


'»  0/  offeei-H  nf  thf   l^iiarlennanler'i  DrparlmetU,  Jiilf  1,  1672. 


t  Sfiyoi-Ceiu'i-al  M.  C,  WasliiuBtoii,  D.  C. 


AUta,  tire  vet  Major-Oeuei  ill  Robert,  QiHirrj-riuiiHlei-Geiioriil'M  Offii-u,  WaHhiogton, 
I'.  C. 

Rnckvr.  Brevet  Mt^ur-Generol  Daniel  H.,  diief  qaitrternitistor  Military  Divisiou  of 
'iw  Uisauiiri,  and  in  <'li»r);e  of  ili>]iot,  Chicago,  liliuulH. 

lD^.tl]fi,  Brovet  Msjor-UeuorHl  Riifiis,  in  clmr;^  of  <le|iot,  and  chicif  qua rtenn aster 
Cfpartmeiitof  tlio  Ea»t,  New  York  City. 

EMlMt,  Brevet  Miyor'fiencral  Langdna  C.,  uliief  quartoriniiHtoi:  Military  Division  of 
iiieAtUalic,  in  charge  of  deput  aiiilBchiiTlkill  nrseual,  Philadelphia,  Ptmnsylvanifi. 

Van  Vljnl,  Brevet  Mi^nr-Geiieral  Stenarl,  chief  qiiarterniaster  DcpaTtiuent  of  tba 
Musonri,  Port  I.envrnworth,  KanK.i!>,  on  leave  of  abaence.  . 

..Ogle 
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I.IKITKSANT-COLOXKIJ*   AND   DEPUTY  QUARTERMABTER-GESKRALS. 

Holabird,  Brevet  Brigadier-Ciuuerul  Samnel  B.,  chief  qaartomuister  Dei>aTtuieDt  of 
Texas,  San  Antonio,  Texaa. 

Tyler,  Brevet  M^or-General  Robert  O.,  cliief  quartermaster  MUitar;  Dlriaion  of  tlic 
Pacilic,  San  Francisco,  Californin. 

TompkiuB,  Brevet  Brigadier-Getieral  Ciiarles  H.,  chief  qnartermaster  Department  of 
Dakota,  Saint  Paul,  Minnenota. 

Ekin,  Brevet  Bricadier-Oenera 
South,  Lonisville,  Kentack;. 

MyerH,  Brevet  Brigatlier-General  Freilorick,  chief  quartermaBter  District  of  New- 
Mexico,  Santa  ¥f,  New  Mexico. 

Ransom,  Hyatt  C,  qnartermaater  District  of  Montana,  and  post  quartenuaater  For! 
Sliaw,  Montana  Territory. 

Eddy,  Brevet  Colonel  Aslier  R.,  cliief  qunrtermaater  thinl  qnartormasler's  diatrict. 
Department  of  the  East,  Pliiladeli>bia,  Pcnus^k'lvania. 

Soxton.  Brevet  Brigadier-General  Knftw,  chi«f  quartermaster  Departmout  of  the  Co- 
in m  bin,  Portland,  Oregon. 

MAJORS  ANU  QVARTERMASriiRS. 

MontKoriiKw,  Ali'xaiuter,  chief  quartermaster  second  quartermaater's  district,  Du- 
portmeiitof  the  Eaitt,  Boston,  Massachusetts. 

Moore,  Brevet  Brigadier-General  Trednell,  poet  quartermaster  Fort  Adams,  Rhod^ 
.Island. 

Bingham,  Brevet  Brigadier-GeneralJudsoQD.,Qnartcrmacler-0eneral'8  Office,  Wuli- 
ington,  D.  C. 

Ferry,  Bmvet  Brigadier-General  Alexander  J.,  chief  quartermaster  Department  of 
the  Platte,  Omaha,  Nebraska. 

Hodges,  Brevet  Lieutenant-Colonel  Henry  C.,  closing  accounts,  Philadelphia,  Peon- 
sylvania. 

Chandler,  Brevet  Coloni'l  John  G.,  in  charge  of  depot,  and  acting  chief  qnartermas- 
ter Department  of  the  Missouri,  Fort  Leaveuwortb,  Kansas. 

Sawtelle,  Brevet  Brigadier-General  Charles  G.,  chief  quartermaster  Department 
talifomia,  and  in  charge  of  depot,  San  Francisco,  California. 

Dana,  Brevet  Brigadier-Qeneral  James  ■>.,  chief  quartermaster  Department  of  Arizo' 
na,  Frescott,  Arizona  Territory. 

Potter,  Brevet  Brigadier-GeaernI  Joseph  A.,  chief  quartermaster  Departinept  of  tlie 
Lakes,  Detroit,  Michigan. 

Batcbelder,  Brevet  Colonel  Richard  N.,  chief  quartermaster  first  (giiartei-moHter'B  di'- 
trict.  Department  of  the  East,  New  York  City. 

Lndington,  Brevet  Lieutenant-Colonel  Marshall  T,  Qnartormaster-Gciierara  Office, 
WaahiD^OD,  D.  C. 

Moore,  Brevet  Lienteu ant-Colonel  James  H.,  closing  accounts.  Fort  Leiiveiiicarth, 

Belger,  James,  qnarterui aster,  Galveston,  Texas. 

Myers,  Brevet  Brigadier-General  William,  in  charge  of  depot.  Wiishiugton,  D.  C. 

Enos,  Brevet  Colonel  Herbert  M,,  on  sick  leave,  Waukesha,  Wisconsin. 

<.'ard,  Brevet  ltrip)di«r-General  Benjamiti  C,  in  charge  of  depot,  San  Antonio,  Tei^w 

CAITAINM   AND   ArtMIMTAXT  liUARTBRM.lSTF.KS, 

Reynolds,  Biuvot  Lieutenant  Colonel  Charles  A.,  in  charge  of  de|Mit,  Chryouue,  Wy- 
"  oming  Territory. 

Dandy,  Brevet  BL'iKtwl'0''-Generul  George  U..  Fort  Abercrombie,  Dakota  Territory. 

Weeks,  Brevet  Lieutenant-Colonel  George  H.,  under  orders  to  report  in  person  lothi' 
Quartermaster-Gene  rnl . 

Carting,  Brevet  Lieutenant-Colonel  Eiias  B..  Fort  Mon[^>e,  Virginia. 

Hnghes,  William  B.,  cliief  quartermaster  Department  of  the  Gnlf,  Neir  Orleans. 
Lonisiona. 

Rohinsoa,  Brevet  M^or  Aiipistus  G.,  cit  iimte  changing  otat  ion  from  Fort  Hays,  Kan- 
sas, to  Fort  Sill,  Indian  Termtory. 

Baker,  Edward  D.,  Salt  Lake  City,  Utah  Territory. 

James,  Brevet  Lieutenaut-Culoiiel  Henry  W.,  in  cliarge  of  depot.  Fori  Vnnconver, 
Washington  Territory. 

Inmao,  Brevet  Lieutenant-Colonel  Henry,  awaiting  orders.  Fort  Alwrcminbie,  Da- 
kota Territory. 

Lee,  Brevet  Lion  tenant-Colonel  James  0.  C.,in  chargeofdep.it.  Vnma  depot,  AriMM 
Territory. 
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Gtllias,  Janiea,  Chiragu,  IlliuoiH. 

Kckcraoo,  Brevet  Mi^or  Theodore  J.,  iiivnitint;  orders,  Cbe>ter,  Penney  1  van ia. 

UeGonnigle,   Brevet   Colonel  Aodreir  J.,   in  charge   of  depot,  Fort  Union,  Kev 

Urimes,  Brevet  H^jor  Eiln-anl  It.,  iu  charce  of  depot,  Saint  Loiiia,  Missouri. 
Scnllr,  Brevet  Colonel  Jamca  W.,  Fort  Rice,  Dakota  Territory, 
HoweU,  Brevet  Major  William  T.,  Foi;t  Griffin,  Texas. 
Kcwter,  Brevet  Colonel  Charles  W.,  Sioni  City,  Iowa. 
Bradley,  George  W.,  in  charfce  of  depot,  Charleston,  South  Carolina. 
BirstotT,  Brevet   Lieutenant-Colonel  Simon  F.,  on  duty  as  aid-de-camp.  hea(l<iaar- 
Ifn  UilitaiT  Division  of  the  Atlimtic,  Philadelphia,  Pennsylvania. 
B«leber,  Brevet  M^or  John  U.,  in  charge  of  depot,  Oinana,  Nebraska. 
Kirk,  Ezm  B.,  Camp  Snppiv,  Indian  Territory. 
Kimball.  Amoe  &.,  Fort  Riley,  Kansas. 

Rodcvell,  Brevet  Lien  tenant-Colonel  Almon  F.,  Fort  Sill,  Indian  Territory. 
Hnitb,  Gilbert  C,  San  Francisco,  California. 
Mont,  Brevet  Lieutenant-Colonel  Thomas  B.,  a 
StraDg,  Brevet  Lieutenant-Colonel  Edward  J.,  Brotviti 
I'onatable,  Nathaniel  S.,  Fort  Concho,  Texas. 
Fniey,  John  V.,  Tucson,  Arizona  Territory. 
Fotsytb,  Brevet  Major  Lewis  C.,  Fort  Ellis,  Montnna  Ten 
Hoyt,  Charles  H.,  in  charge  of  depot,  JefferaunvJUe,  India 
BInnr.  Brevet  Colonel  Aaal'.,  on  leave  of  absence. 


I'otter,  Reuben  M.,  acting  assistant  quartermaster,  Pittsburgh,  Pennsylvania. 
AUigood,  Charles  A,,  acting  assistant  ixuarterm aster,  Baltimore,  Uarymnd. 
Kodsers.  John  F.  JeSersonville,  Indiana. 
Hall,  Gnstavns  A.,  acting  oHsistant  quartermaster,  Fort  Sanders,  Wyoming  Terri- 

Oimpfel.  George  H.  A.,  settling  accounts,  San  Francisco,  California. 

S*wyer.  Nathan  D.  A.,  acting  assistant  quartermaster,  Victoria,  Texas. 

Liven,  John,  Fort  Leavenworth,  Kansas. 

Ijieber,  Hamilton,  Fort  Snelling,  Minnesota. 

Ton  Antwerp,  Verplanck,  Philadelphia.  Pennsylvania. 

Hatfelt,  Addison,  acting  assistant  quartermaster,  Verba  Bnena  Island,  California. 

Martin,  Willinin  P.,  acting  assistant  quartermaster,  Colnmhin,  South  Carolina. 

IL 


Uiigs.  Brevet  Major-General  Montgomery  C.,  Quartermast«r-General ;  Allen,  Brevet 
Majoc-GeDeral  Robert,  Msietant  qaartermaater-general;  Bingham,  Brevet  Brigodier- 
(Seneral  JndsoD  D.,  qiwrtennaater ;  Lndington.  Brevet  Lieul«naDt-Colonel  Marshall 
L,  qnutermoater. 


APRIL  S,  1869. 
.Vni>  York. — lugulls.  Brevet  Mujor-Generol  Bnfns,  asaiataut  quartermaster-general  ii 


^buli 


'Ulodelpliia  anil  Sthmilkill  Aneaal,  Pmns^/raHiii.— Ka 
IjiDgdon  C.,  assistant  quartermastur.general,  in  charge  ; 
I'lsDck,  military  store-keeper. 

(rsitJNjtoN,  D.  C— Myers,  Brevet  Brigadier-General  William,  qnartermnster^in  charge. 

Jtftnotrille,  /nrifoNa.— Hoyt,  Capinin  Charles  H.,  ussistiint  quartemiaAtor,  in  charge ; 
Kudgcn,  CaptJiin  John  V.,  military  storekeeper. 


HeadquaiUrt,  Fliiladttphia,  Fennayhania. — Easton,  Brevet  Mi^or-Ueucral  Langdun 
C,  anistaut  qnartermaster-genoral,  chief  quartermaster. 

bqMrtmmt  of  tlie  Eaut,  ktadquartert,  Xem  York  CUy. — Ingalls,  Brevet  M^jor-General . 
Rams,  assistant  quarteimaster-general,  chief  quartermaster;  Eddy,  Brevet  Colonel 
Aaher  B.,  depnty  qnarterm  aster -general,  Philadelphia,  Pennsylvania;  Montgomery, 
Hvor  Alexander,  quartermaster,  Boston,  HassachuHetlA ;  Moore,  Brevet  BrlEOdier-Oen- 
em  Tndwell,  quarle.nnaater,  Fort  Adams,  Rhode  Island;  HodgeSiBrevet Lieutenant- 
Colonel   Henry    C,  qiiartenii aster,   settling    acconnts,  Philadelphia,  PennsylvMiia; 
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Batchelder.Bievet  Colonel  Kicbani  N.,  quartermaster,  New  York  City;  CbtIiq);,  Brevet 
Lientenant-Coionel  Bliaa  B.,  aaBistaDt  (laartermastar,  Fort  Monroe,  Virginia;  Potter. 
Captain  RenbenM., military  atore-kee^or,  PittBbnrgb, PennaylvanU;  AUieood, Captain 
Cbarlea  A.,  military  store-keeper.  Baltimore,  Harylnnd. 

DeparlHUKt  of  the  Lata,  headquarlert,  IJetroit,  Afioftt^ax.— Fott«r,  Breret  BTigadirr- 
GentTjl  Josepb  A.,  qiiarterniBHter,  cbief  <]nnrtcnna8t«r. 

MIUTAItV  DIVISION   OP  TL'R  MIBSOURI. 

Stadquartcrt,  Chicago,  llliMw.—KuckcT,  Brevet  Mnjor-Generai  Daniel  H.,  aiwii)t«Dt 
quarteimasteT-geDeral,  chief  qaartemiaHler;  Orimes,  Brevet  M^or  Edward  B.,  awUt- 
ant  qnartermaHter,  Saiut  Loaie,  Missouri;  Gill iss,  Captain  James,  assistant  qoarter- 
ma8t«r,  Cbicago,  ]lliuuJH. 

Deparltntnt  of  the  Hiitouri,  ieadqutnttm,  Fori  LfaranForlh,  Kantai. — Van  Vliet,  Brevet 
MajoT-Oeneral  Stewart,  assistant  ijo art erui aster-general,  chief  qnartermaster,  on  leave 
of  absence ;  Myers,  Brevet  Brigadier-Gerierel  Fr^erick.  depnty  quartermaster' geneTBl. 
Santa  Fd,  New  Mexico;  Chandler, Hii! vet  Colonel  John  G.,  qnartcruiaster.Fort  Leaven- 
irorth,  Kansas;  Hoore,  Brevet  Lieutenant-Colouel  James  M,,  qiiartennH«ter,  settling 
accounts.  Fort  J^eaven worth,  Kansas;  Robinson,  Brevet  M^jor  Angustus  O.,  aasistant 
rinarterm aster,  «n  route  from  Foit  Maj-s,  Kansos,  to  Fort  Sill,  Indian  Territory; 
McGoDDJgle,  Brevet  Colonel  Andrew  J.,  assistant  qnarterinaater.Fort  Union,  New  Mex- 
ico; Kirk,  Captain  Ezra  B.,  assistant  quartermaster.  Camp  Snpply,  Indian  Territory; 
Kimball,  Captain  Amos  8.,  aasistant  quartermaster,  Fort  Riley,  Kansas;  Livsia,  Cap- 
tain John,  military  store -keeper,  Fort  Leavenworth,  Kansas. 

Department  of  the  Plallt,  hradquarltrt,  Omaha,  Nebraska.— Perry,  Brevet  Brigadier- 
General  Alexander  J.,  quartermaster,  chief  quartermaster;  Reynolds,  Brevet  Lien- 
tenantColonel  Charles  A.,  assistant  quartermaster,  Cheyenne,  Wyomiue  Territory; 
Baker,  Captain  Edward  D.,  assistant  quartermaster.  Salt  Lake  Citv,  UtAb  Territory : 
Belcher,  Brevet  Major  John  H.,  aasislant  qnartermaster,  Omaha,  Neoraaka;  Hnll,  Cap- 
tain GustavnsA.,  military  store-keeper.  Fort  Banders,  Wyoming  Territo^. 

Department  of  Dakota,  hmdquarlers, Saint  I'aul,  lfinitaofa.~-Tompkias,  Brevet  Briga- 


Territory:  Dandy,  Brevet  Brigadier-Geoeral  George  B.,  assistant  quartermaater.  Fort 
Abercrombie,  Dakota  Territory;  Inman,  Brevet  Lieu  ten  ant- Colonel  Henry,  aaaistant 

Snartermastcr,  awaiting  orders.  Fort  Abercrombie,  Dakota  Territory ;  Scully,  Brevet 
olonel  JamesW.,a8si8tant  quartermaster,  Fort  Rice.  Dakota  Territory  ;  Foster,  Brevet 
Colonel  Charles  W.,  assistant  quartermaster.  Sioui  City,  Iowa;  Forsyth,  Brevet  Major 
Lewis  C.,  assistant  quartermaster.  Fort  Ellis,  Montana  Territory;  Lieber,  Captain 
Ha  mil  ton,  military  store-keeper.  Fort  Snelling,  Minnesota. 

Department  of  Ttxai,  heaiqaanert,  San  Antonio,  Ifenw.^Holabird,  Brevet  Brigadier- 
General  B.  B.,  deputy  quartermaster-general,  cbief qnart«nnasler ;  Belger,  Major  James, 
qnartermaater,  Galveston,  Texas;  Card,  Brevet  Brigadier-General  Benjamin  C, 
qnortermaater,  San  Antonio,  Texas;  Howell,  Brevet  Major  William  T.,  assistaut 
qnartermaster.  Fort  Griffin,  Texas;  Rookwell,  Brevet  Lieutenant-Colonel,  Almon  F., 
assistant  quartermaster,  Fort  Sill,  Indian  Territory ;  Hunt,  Brevet  Lieutenant-Colonel 
Thomas  B.,  assistant  quartermaster,  awaiting  orders,  San  Antonio,  Texas ;  Strang, 
Brevet  Lieutenant-Colonel  Edward  J.,  assistant  qnartermaster,  Brownsville,  Texas; 
Constable,  Captain  Nathaniel  S.,  assistant  qnartermaster,  FortConcho,Texae;  Sawyer, 
Captain  Nathan  D.  A.,  military  store-keeper,  Victoria,  Texas. 

MILITARY  DIVISION  OF  THE  PACIFIC. 

HeadqKarten,  San  Franeieee,  California.— Tyler,  Brevet  Major-General  Robert  0.. 
depnty  quartermaster-general,  chief  quartermaster ;  Dimpfel,  Captain  Georj^e  H.  A., 
military  store-keeper,  awaiting  orders,  San  Francisco,  California. 

Deparlmext  of  Catifomia,  headquarters,  San  Franciico,  California. — Sawtelle,  Breve: 
Brigadier-General  Charles  O.,  quartermaster,  chief  quartermaster;  Smith,  Captain 
Gilbert  C,  aaslBtant  qnartermaster,  San  tVancisco,  California;  Barrett,  Captain  Addi- 
son, military  store-keeper,  Yerba  Buena  Island,  California. 

Dqiartment  of  Arizona,  keadquarlers,  Pre«cott,  Arizona  Territory. — Dana,  Brevet  Brign- 
dier-Oeneial  James  J.,  qnartennsster,  chief  quartermaster;  Lee,  Brevet  Lieut«itant- 
Colonel  James  G.  C,  assistant  quartermaster,  Yuma  depot,  Arizonii  Territory' ;  Forey. 
Captain  John  V.,  assistant  quartermaster,  Tucson,  Arizona  Territory. 

bepartmept  of  the  Colvmbia,  headquarters,  Portland,  Oregon.— Saxtan,  Brevet  BrieadiiT- 
General  Rufus,  deputy  qunrtermast«r-generBl,  chief  qnartermaater;  Janea,  Brevri 
Lienten ant-Colonel  Henry  W.,  aasistant  •luortennaster.  Fort  Vancotiycr,  Wnishiagtuii 
Territory, 
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DEPUITMBNT  OF  THB  SOUTB. 


Bitiqiurleri,  LouitvilU,  Kentucky. — Ekin,  Brevet  Brigadier-General  James  A.,  deputy 
qDUtenDailer-geaeral,  chief  qDBrteTmaster;  Bradlev,  Captain  George  W.,  aaaiBtant 
ilii«rteimut«r,  Cbaileston,  South  Carolina ;  Hartin,  Captain  William  P.,  militAiy 
ttere-bceper,  ColnmbiB,  South  Carolina. 


F  THE  GUIJ'. 

Htaiqmirler»,  Xeit  Orhaiu,  Louuiana. — Hughes,  Captain  William  B.,  chief  quart«r- 

MISCEIXANEOUB. 

Knm,  Brevet  Colonel  Herbert  M.,  qDart«rmaster,  on  siek-leave,  Waakeeba,  Wiscon- 
■Jd  ;  Weeks,  Brevet  Lieu  tenant- Colo  Del  Qeorge  H.,  assistant  qnartermast«r,  vnder  or- 
Jcra  to  report  in  person  to  the  Quarlermaster-General ;  Bckenuin,  Brevet  AWot  Tbeo- 
dora  J.,  assistant  (niartermaater,  awaiting  orders,  Chester,  Pennsylvania ;  Barstow, 
BreTBt  Lientenant-Colonrl  Simon  P.,  aagistant  qnarterm aster,  on  duty  as  aid-de-camp 
It  headquarters  Military  Division  of  the  Atlantic,  I'hiladelphis-,  Penniylvania ;  Blunt, 
BrtTct  Colonel  Asa  P.,  assistant  quartermaster,  on  leave  of  absence. 


2. — Report  of  Major  J.  D.  Bingham,  quartermaster  U.  8.  A. 

Quartermasteb-Oen£bai.'s  Office. 

WaahingUm,  D.  C,  SeptenUter  27, 1872. 
(jENEBAL :  I  have  the  honor  to  sabmit  the  following  report  of  the 
acconnts  branch  of  this  office  for  the  last  fiscal  year: 

JppropriatioKi  for  period*  prior  to  Julf  1, 1670. 

On  Jnljl,  Itn'l,  the  balance  of  appropriations  of  the  Quartermaster's 
Deputment  la  the  Treasury  for  yeim  prior  to  July  1,  itlJQ,  undrawn, 
wM,b;  report  of  last  year 1890,016  27 

AnooDt  placed  to  the  credit  of  appropriations  by  deposits,  derived  prin- 
eipilly  from  sales  dnring  the  year  of  public  property  purchased  irom 
sppnpriations  of  former  years 3,467,633  61 

Add  toms  which,  having  been  expended  by  this  Department,  have  been 
lefnndedby  other  Departments 315,879  bl 

Total 3,581,529  39 

Ecquaitions  on  account  of  settlements  made  at  the  Treasury  of  claims 
■DdaeeonnU 1,391,364  68 

Balance  to  CT<i1it  of  approprlatlous  for  periods  prior  to  July  1,  1870, 
nmainiag  in  Treasury  on  30th  June,  1873 2,390,164  71 

Jpproprialioai  far  thefitMlgtar  ended  Jant  30,  1871. 


a  the  credit  of  appiopriatiouH  by  deposits,  derived  prin- 
iles  during  the  year  of  publlo  property  purchased  within 
gjune  30,1871 


AiBOBnt  placed  U 

npally  from  sales  di  .  »     .      ,. 

tbe  year  ending  June  30,1871 1333,493  91 

iild  lODiB  which,  having  been  expended  by  this  Department,  have  been 

refunded  by  other  Departments 13,333  47 

Total 345,717  38 

Rrqnigitions  on  account  of  settlemeula  made  at  the  Treasury  of  claims 
ud  accounts 72,855  13 

Btlanee  lo  credit  of  appropriations  for  the  year  ended  30th  of  June, 
1871,  remaining  In  Treasury  30th  Juue,  1873 272,8t(a  25 
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Appropriations  far  Ihe  fitcal  year  ended  June  30,  \Si-i. 

Ap]>rapriittiona  fur  the  Bscnl  year  ended  Jaae  30,  1372,  act  of  Coajtreu 

approved  Marcb  3,  ll?71 fll  1,  055.  OOD  "i*"* 

Appropiiatiooa  for  delicieDoies,  act  of  CoDKresB  approved  May  18, 1872.         1,  450,  UOU  ir.) 

Anioaot  placed  to  the  credit  of  nppropniitioaB  by  deposits,  derived 
priucipotly  &om  sales  during  tlie  veor  of  public  property  purchased 
within  the  year  ended  June  30,  1872 110,(^)4    4*; 

Add  aams  which,  having  beeuespeudcdbytblB  Department,  have  been 

refunded  by  other  Dppnrtmeuts '. 1,630   3>> 

Total 12,617,  4P4   7f. 

KeniittanccH  to  officers  for  disbuntijineatH  on  req  uesta  of 

the  Qiiartemiaslcr-General (12.238,169  09 

ReiiDisitiODS  by  the  Secretary  of  War  on  requests  of 

the  Ordnance  Department 20,800  00 

Keqiiisitions  on   acconnt  of  settlements  made  at  the 

Treatiiry  of  clninis  and  accounts 2:^.652  2H 

12,517,e'>l    37 

Italauce  of  appropriations  for  tbe  liscal  yeitr  ended 
June  30,  ITri,  remaining  in  the  Treasnry  30tb  June, 
1872 99.  eW3  :» 

The  accounts  and  vouchers  which  bare  passed  tbe  administrative  ex- 
amination of  this  office  and  beou  transmitled  to  tbe  Troasnry  for 
tinol  examination  and  settlement  since  the  last  aDnnal  report  shon 
disburaementH  from  appropriations  of  years  prior  to  tbe  nscal  ^ear 
ended  June  30,  1B73,  amounting  to 135,256,492  42 

In  the  liiMal  year  ending  June  :tO,  1873.  4,53^,361  &3 

Totiil 39,788. 8M    11 

Appropriations  are  charf^ed  with  these  disborgements  as  follows : 

1.  Appropriations  for  tbe  Quartermaster's  Department,  vU : 

BeRular  supplies 114,300,023  72 

Incidental  expenses 4,061,144  77 

Pnrcbase  of  cavalry  and  artillery  horses 903,226  81 

Barroclts  and  quarters 6,633,330  40 

Army  transponation 11,712,509  Xi 

Uileaee,  transportation  of  officers'  baggage 549,711  €>^ 

Mat«n^lforand  amouDt  expended  in  ^  poroluue  and 

preparation  of  clotbing,  camp  and  garrisoa  equip- 
age   727,558  2r. 

Purchase  of  stoves 225,869  61 

NutJooat  cemuteiieB 597,811  56 

■-    139,711,  lOl  ir, 

2.  Special  appropriations  and  expenditures  for  other 
Departments,  viz: 

Pay  Deportuient 14,061  92 

Meilical  Department 5,589  40 

Ordnance  Department 1,361  47 

Navy  Dcportmeut 440  31 

Indian  Depurtraent 34,848  56 

iSubsistence  Department ....  381  51 

Army  contingeuciea . 11,003  14 

Military  t^legraphB 5,410  01 

United  States  Military  Atadeiuy 1,717  2M 

Recruiting  Hervice 55  15 

KecoDMruction  service 1,648  90 

Ilureniiof  Refugee8,Freednien  and  Abandoned  Lands.  1,069  68 

<'are,  &:c.,  of  sick  and  disabled  soldiers 84  40 

'^T'.^Mt  96 

I'otal  disburseinentB  e.tbjbjted  by  tbe  accounts  examined  dur- 

.hiring  tbe  year ^.738.854   11 
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The  follovJng  tables  exhibit  the  number  of  money-accounts  aud  prop- 
erty-returns OQ  hand  at  the  commencement  of  the  fiscal  year,  tUe  nnm- 
Iter  received  and  examined  during  the  year,  and  the  number  remaiuiug 
on  band,  uoexamined,  at  the  close  of  the  year: 

Monqf-accouttlt. 
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At  the  date  of  this  report  the  iiumber  of  money-accounts  pertaining 
to  years  prior  to  1872  remaining  in  the  files  nnexamined  is  668.  The 
Damber  of  such  property-returns  is  1,050, 

Prerioaa  to  Ihe  fiscal  year  the  examination  of  property-returns  was 
ODly  partially  made  in  this  office,  and  completed  by  the  accounting 
officers  of  the  Treasury.  UnderGeneral  Orders  No.  C4,  Adjutant  GeneraPs 
Office,  October  25, 1871,  a  complete  examination  of  property  returns  is 
uow  made  in  this  office,  and  they  are  not  forwarded  to  the  Treasury 
Deiiartment  until  all  necessary  corrections  have  been  made.  Notwith- 
Btanding  the  increase  of  work  resulting  from  this  change,  a  very  satis- 
factory gain  has  been  made  on  the  work  in  arrears. 

During  the  year  eighty  settlements  have  be«n  made  of  officers'  ac- 
counts nnder  the  act  of  June  23,  1870.  The  amount  allowed  by  suoU 
wttlements  is  $52,159.70. 

The  number  of  clerks  employed  in  the  accounts  branch  is  flfty-six, 
classified  as  follows :  One  of  class  four,  tive  of  class  three,  six  of  class 
t^o,  and  forty-four  of  class  one.  So  1  urge  a  proportion  in  the  lowest 
grades  has  the  effect  of  causing  some  of  the  most  efficient  to  seek  and 
ubtain  promotion  in  other  offices. 

Believing  that  the  efficiency  of  the  branch  would  be  greatly  increasetl 
thereby,  I  respectfully  recommend  that  the  clerks  in  this  branch  be  classi- 
fied as  follows :  One  clerk  of  class  four,  twelve  clerks  of  class  three, 
siiteeu  clerks  of  class  two,  aud  twenty-seven  clerks  of  class  one. 
I  am,  very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM, 
Quartermaster,  Brevet  Bri(jadier-Oeiieral,  U.  S.  A. 

The  Qcaetebmastek-Gbnbeal  of  the  Armt. 

'^"  ,,  Google. 
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3. — Report  of  Major  J.  D.  Bingham,  quartermaster  U.  8.  A, 

QUABTERMAaTEa-GENEHAL'S  OFFICE, 

■  W'atihingUm,  D.  C,  September  30, 1872. 

General;  I  have  the  honor  to  submit  the  following  report  of  the 
clothing  bVHnch  of  this  ofticti  for  the  fiscal  year  ended  June  30, 1872. 

The  work  of  this  branch  has  been  as  follows:  The  distribution  of 
clothing  and  equipage  required  by  the  Army,  to  the  various  military 
posts  throughout  the  country;  replenishing  the  stock  witlt  articles  Bot 
ou  hand,  and  required ;  the  care  and  preservatiou  of  the  large  stock  of 
clothing,  ('(inipage,  and  materials  ou  baud  at  the  two  principal  depots 
at  Philadelphia  and  Jeffersonville. 

The  issues  of  clothing  and  equipage  to  the  Army  are  exhibited  in  the 
acconipanyiug  statement,  marked  1.  The  same  statement  shows  the 
large  quantities  of  clothing  which  have  been  sold  during  the  liscal  year, 
principally  on  account  of  its  unserviceable  condition,  either  from  dam- 
age by  moths,  long  storage,  or  other  defects  discovered  while  being 
overhauled  preparatory  to  repacking  for  issue  or  for  storage.  The 
amount  realized  from  sales  of  this  kiud,  which  have  geuemlly  been 
made  at  public  auction  after  due  advertisement,  and  from  sales  of 
clothing  made  to  officers  of  the  Army  fur  their  own  use,  was 
$l,8(>l,373.(i3,  of  which  $1,843,831.40  were  deposited  in  the  Treasury  »( 
the  United  States,  as  provided  by  law.  Of  this  amount,  $l,2yi,S30.1*i 
were  obtained  at  the  sale  at  Jeflersonville,  in  September,  1871.  Only 
$1,260,830,10  of  this  amount  have  been  turned  into  the  Treasury,  as 
$25,000  worth  of  the  clothing  thus  sold  was,  under  authority  of  the 
Secretary  of  War,  transferred  by  one  of  the  purvliasers  to  the  National 
Asylum  for  l>isal>Ied  Volunteers  (General  B.  F.  Butler,  )>resident)  and 
the  account  presented  to  said  institution  for  payment.  The  reconls  of 
the  ofHce  do  not  show  that  this  amount  has  been  placed  on  the  books  of 
the  Treasury  Department  to  the  credit  of  the  Quartermaster's  Depart- 
ment. Five  hundred  and  ten  thousand  four  hundred  and  twenty-three 
dollars  and  seventeen  cents  were  realized  from  sales  made  at  tbe 
Schuylkill  Arsenal,  at  Philadelphia,  Pennsylvania,  The  original  cost 
of  the  articles  sold  during  the  fiscal  year  was  $10,3C!),»50.5y. 

The  appropriations  by  Congress  for  clothing  and  equipage  during  the 
fiscal  year,  inclu<Hng  $30,UUU  appropriated  for  preservation  of  the  stock 
on  baud,  wej-e  $000,000,  to  which  should  be  added  $17,542.23,  received  by 
vniions  officers  fi-om  sales,  and  again  used  in  the  pundiase  of  artit^les 
of  clothing  and  equipage.  The  expenses  on  account  of  ulothing  and 
equipage  were  $0Ui,5:^<J.(>3.  Balance  in  Treasury,  $13.20.  The  amount 
turned  into  the  Treasury  from  sales  of  ulothing  and  equipage  was 
$1,843,831.40,  an  excess  of  $1,176,302.37  over  the  amount  used  for 
clothing  and  equipping  the  Army  during  the  same  jwriod. 

Upon  tbe  recommendation  of  the  Quartermaster-General,  the  Secre- 
tary of  War  authorized  tbe  transfer  of  the  control  and  issue  of  kna|>- 
sacks,  haversacks,  ciinteeiis,  and  great-coat  straps  from  tbe  Quarter- 
master's to  the  Onlnance  Department ;  and  all  of  those  articles  found 
to  be  in  a  serviceable  condition  have  been  turned  over  to  that  Depart- 
ment. Tbe  sum  of  $20,8UU  was  also  transferred  from  tlia  appropri- 
ation for  clothing  to  ttiat  for  ordnance,  this  being  the  amount  approjai- 
ated  by  Congress  forthe  purchase  of  such  articles.  Furty-oiie  tbousjuid 
nine  hundred  and  fifty-three  dollars  will  also  be  transferred  from  this 
year's  ajtpropriation  for  the  same  purpose. 

In  my  last  report,  reference  was  made  to  tbe  great  losses  sustaineil  hy 
the  Quartermaster's  Department  from  the  destruction  -of  woolen  fabric^ 
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by  the  taragea  of  motha  and  to  the  experiments  then  beinf;  made  to 
[ffutect  tbe  large  supplies  on  hand  by  use  of  a  process  said  to  i-ender 
Totilen  articles  moth-proof.  Congress  having  appropriated  a  sufficient 
amount  to  make  the  trial  on  a  more  extended  scale,  great  and  nniform 
coats,  blouses,  and  materials  were  submitted  to  the  process,  and  from 
reports  of  officers  to  whom  snch  articles  were  issued,  and  also  from  the 
oBlwrs  in  charge  of  depots,  it  appears  that  the  results  of  the  trial  have 
Wn  very  favorable,  and  it  is  expected  that  large  losses  will  be  avoided 
herenfler.  Of  the  anionnt  appropriated  for  this  purpose  by  Congrena 
at  its  last  session,  a  portion  is  now  being  expended  in  the  preparation 
or  materials  in  store. 

The  bniss-screwed  bootees  referred  to  in  last  year's  report,  of  which  a 
limitetl  supply  was  procured  and  issued  to  troops  for  trial,  having  given 
garli  nniversal  satisfaction,  the  Quartermaster-General  subniitte<l  tbe 
wbject  to  the  Secretary  of  VVar,  who,  upon  the  reeommeudation  of  a 
iNiard  of  officers,  selected  the  brass-screwed  boot  and  bootee  as  tbe 
siaadard  for  the  Array.  The  old  stock  of  boots  and  bootees  iu  store 
siwe  the  war  having  deteriorated  to  such  an  extent  as  to  render  them 
nufit  for  issue  to  enlisted  men,  purchases  of  the  brass-screwed  are  now 
made  to  fill  all  requisitions.  These  boots  and  bootees  are  considered 
mach  superior  to  any  previously  issued  to  the  Army. 

Tlie  large  stock  of  woolen  blankets  on  hand  at  the  close  of  the  war  hav- 
iDg  become  exhausted,  efforts  were  made  to  contract  for  a  year's  supply 
Ibat  should  be  etiual  to  those  issued  to  the  Army  before  tbe  war.  On 
examination  it  was  ascertained  that  tbe  blankets  thus  contracted  for 
were  not  np  to  the  standard  intended  by  the  Quartermaster-General. 
Some  sample  blankets  were  then  obtained  from  California,  one  of  which 
naa  adopted  by  the  Secretary  of  War  as  the  standard  for  future  pur- 
tliasesof  woolen  blankets.  A  supply  has  recently  been  purchased  by 
uoDtract  at  San  Francisco  for  issue  to  troops  on  the  Pacific  coast,  and  a 
tDDtract  is  now  being  made  at  I'hiladelpliiii  for  supplying  the  depot  at 
tbe  Schuylkill  arsenal,  all  in  conformity  with  the  new  standard.  Such 
iustructions  have  been  given  relative  to  inspection  during  the  process  of 
Ritinufacture  as  will,  it  is  believed,  secure  the  best  blankets  ever  issued 
to  the  Army. 

^tamples  of  stockings  have  also  been  manufactured  to  order  and 
a<lopt4^  as  standards,  and  it  is  expected  that  the  quality  of  stockings 
will  hereafter  prove  sjttisfactory  to  the  Army. 

A  few  complaints  having  been  made  that  the  tariff  of  sizes,  according 
tovrhich  trousers  and  bootees  are  issued  from  tbe  principal  dp|K)ts, 
erased  an  accumulation  at  military  posts  of  sizes  not  required,  instruc- 
tiuns  were  given  to  furnish  the  particular  sizes  named  in  the  requisi- 
tions, without  reference  to  the  tariH*,  and  for  the  careful  insi)cction  of 
all  articles  required  in  filling  each  requisition  before  ehipment,  with  a 
view  of  furnishing  only  the  best  on  hand  and  to  secure  uniformity  of 
color  of  woolen  garments. 

Tbe  expenses  of  tbe  depots  at  Pbiladelphia  and  Jefferson v  11  le,  which 
Itad  been  about  $10,000  per  month,  have  been  reduced  to  about  $T,0lH) 
[ler  month. 

The  President  of  the  United  States  having  approved  some  changes  in 
tile  nuiform  of  the  Army,  eflbrts  are  now  being  made  to  have  the  new  uni. 
Tonn  ready  for  diatribution  by  the  1st  of  l>eceml>er  next.  The  changes  of 
course  render  a  large  qunntity  of  clothing  now  on  band  unserviceable  and 
inirea.se  the  ex|>ense  of  clothing  the  Army  to  some  extent.  A  further 
npiiropriatiou  by  Congress  at  its  coming  session  will  be  required  for  the 
in-aeut  Qscid  year,  to  meet  the  additional  expense.    The  receipts  from 
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Bales  of  clothing  and  equipage  daring  the  fiscal  year,  which,  under  exist- 
iug  laws,  are  being  covered  into  the  Treasury,  will,  it  is  believed,  aniouiil 
to  more  thaa  the  appropriation  required. 

Soveu  claima  on  account  of  clotliiug  and  eqaipage,  principally  under 
the  act  of  July  1, 1864:,  amounting  to  $8,667.f>d,  have  been  received 
during  the  fiscal  year  aud  have  been  acted  upon. 

The  clerical  force  of  this  branch  haa  remaiued  the  same  during  the 
fiscal  year  as  on  the  30th  of  June,  1871,  viz,  18  clerks  aud  3  laborers. 

Prior  to  the  fiscal  year  returns  of  clothing  and  equipage  were  bot 
partially  examined  in  this  office,  the  examination  being  completed  at 
the  Treasury  Department.  But  under  General  Orders  No.  7,  Adju^nt- 
General'-s  Office,  1872,  returns  for  the  fiscal  year  have  been  thoroogbly 
examined  in  this  office  and  corrected  before  being  sent  to  the  Second 
Auditor  for  final  settlement.  Xotwithstanding  the  increased  work 
thrown  upon  the  branch  by  such  examination^  the  work  has  been  kept 
op  to  date  throughout  the  year. 

For  further  details  of  the  operations  of  the  clothing  branch,  I  respect- 
fully refer  to  the  accompanying  statements,  viz : 

1.  Statement  showing,  as  far  as  can  be  ascertained  from  the  records 
uf  this  office,  the  quantity  of  clothing,  camp  and  garrison  equipage, 
and  clothing  materials  in  the  bands  of  officers  of  the  Army  June  30, 
1871;  the  quantity  of  clothing  aud  equipage  purchased,  nianufactared, 
sold,  lost,  and  issued  to  the  Army  of  the  United  Stat«s  during  the  fiscal 
year  ended  June  30, 1S72 ;  and  the  quantity  remaining  on  band  for  the 
supply  of  the  Army  at  that  date. 

2.  Statement  of  amounts  received  from  the  sale  of  surplus  service- 
able, unserviceable,  damaged  and  irregular  articles  of  clothing,  &c., 
sold  at  the  principal  clothing  depots,  &c.;  also  of  the  amounts  derived 
from  sales  to  officers,  &c.,  during  tlie  fiscal  year  ended  June  30,  18711. 

3.  Statement  showing  expenditures  on  account  of  clothing,  camp  and 
garrison  equipage  during  the  fiscal  year  ended  June  30,  1872. 

4.  Statement  of  the  amounts  received  and  expended  by  the  Quarter- 
master's Department  on  accouut  of  clothing  and  equipage  during  the 
fiscal  year  ended  June  30,  1872, 

t>.  Statement  of  returns  of  clothing,  camp  and  garrison  equiftage  re- 
ceived, examined,  and  transmitted  to  the  Treasury  Department,  and  of 
letters  received  and  written  during  the  fiscal  year  ended  Jane  30, 1872. 
Very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM, 
Quartermaster,  United  States  Army. 
The  Quaetermastee-General  op  the  Army. 
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B. — StaUmtat  ehoKist  fxpenditurea  on  aecoimt  of  cJothing,  mnip  an4  garriao*  tquipoge 
during  Ihefimal  year  eHdiug  Jam  30, 11)73. 

Department  of  theLnkRH,  Detroit,  Michigan 9^50  00 

Department  of  the  East,  Now  York 2*  IK 

Depot  at  Saa  Francisco 9ai>  m 

Depot  at  Louisville,  Kentiickf 53,00e  71 

Depot  »l  San  An lonio,  Texas ICO '"• 

Depot  at  New   Orleans,  Lonisiana.,.. .... 1,IS59  tt> 

Depot  at  Fort  Leavenworth,  Kansas 3,600  Wl 

De|>ot  at  Omaha,  Nebraska 120  i"i 

Depot  At  St.  Paul,  Minnesota 2,395  W 

Depot  at  Saint  Louis.  Missouri T.aOT  77 

Depot  at  Chicago,  Illinots 1,892  W 

DepotatWBeliingtoD,DlBtriotof  Coinmhia 541  "0 

Depot  at  New  York 14,967  62 

Depot  at  JeiferaonTille,  Indiana 61,911  67 

DHpot  at  Philadelphia,  Peuiisjlvania 497,652  tS 

CultTmbua  anenal ,.,  6U  UO 

Orduaoce  Department SO,  BOO  00 

Treasurj- aettlemeDt \i  33 

Total 667.529  OS 

Beapectfollv  Bobmitted. 

J.  D.  UIKQHAH, 
QMrttrmtuUr,  Umite/t  Stale*  Armf. 
QuARTERMiiSTER-QBMEiui.'s  OFFICE,  SffiUoiber  30,  1S72. 


C. — SUUeiHeBt  of  anuiuntg  rtBtiredfram  the  tale  of  iiarptia»ervioeabU,uiuerviceable,  damaged, 
and  irrtgular  arlielvt  of  clothing,  camp  and  garrinoa  equipage  aad  malerialii  sold  at  tkr 
pHticxpal  clothing  dfpoU  and  other  gtalioag ;  aleo  of  the  amount*  dtrited  from  *atu  la 
ogioen  of  IA«  Arm}/,  during  ibefimal  year  ending  June30,  1872. 

From  sales  at  JeffersoDTille,  Indiana |t, 386, 830  IR 

From  sales  at  Phila'lelphla.Peiins.vlvania 510,42:!  17 

From  sales  at  San  Francisco,  California 60  -^ 

From  sales  at  Fort  Sn oiling,  Minnesota I.CiO  I" 

From  sales  at  New  Orleans,  Loiiisiaua 7,  «76  9:1 

From  sales  at  San  Antonio,  Teitas _ 4,331  99 

From  sales  at  Fort  Union,  New  Mexico 2,442  t* 

From  sates  at  various  other  depots  and  posts 43,509  i^ 

From  sales  to  officers 25,  lli<  W 

Total 1,B61.373  63 

Bcepectfully  submitted. 

J.  D.  BINGHAU. 
Quarbmuuter,  United  Statm  Armg. 
Quarterha^ter-Gbneral's  Office,  September  30, 1872. 


Appropriatinns  by  Cougi«H |650,«X'  00 

Received  from  sales 1,»6I.37S  St 

Tot.ll  receipts 8,511,373  fit 

Total  expenditures 2,511,360  4;l 


Balance  in  Treasury . . 
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EipenditDlcB: 

EiperKli tare*  for  clotliLDK  anil  eqaipplng  the  Army $MG.TIO  (M 

Tianafrr  10  Ordnance  Dcpartmout  on  account  of  knapsaotH 20,  WW  00 

Covered  into  the  Treasury  from  sales,  &c 1,843,SJ1  40 

Tnuat;  Mitlement 18  35 

Total 2,511,360  43 

BMpeetfiiUy  eabmitted. 

J.  D.  BINGHAM, 

(Juarlematler,  Uniled  Slalt»  Jrmjf. 
Quiktsbxastbr-Geseral's  Office,  September  30, 1)^3. 


B.—Slctrmenl  of  reitims  of  clothing,  camp  and  anirimn  fquipage  rtftirfd,  eramined,  avi 
tmtfrrrtd  to  the  Trtatarg  Drpartmait,  a»d  of  fetttrt  rcceircd  and  ttrittai,  during  thefitcal 
fMT  mdinff  jHne  30,  1873. 

XniDb«r  of  returns  of  clothing  and  cqnipage  on  band  Jnne  30, 1S71 118 

Kumber  of  retnma  of  clothing  and  eqniiiage  received  daring  the  fiscal  vear 
Mrilng  Jnne  30, 1872 4,<20 

Total 4,53y 

Kanber  of  retams  of  clothing  and  equipage  examined  and  transmitted  to  the 
Treauuy  Department 4,458 

Remaining  on  hand  Jane  30, 1673 80 

Slunbecof  letters  received  doling  the  fiscal  year  ending  Jnne  30,  1872 4,111 

Sumberof  letters  written  during  the  same  period .- 11,189 

Beapectftilly  eabmitted. 

J.  D,  BINGHAM, 

Qnartenaattur,  Utiittd  Stata  Army. 
Quabtebkastek-Geneuai.'h  O^'ficb,  September  30,  1S72. 


4. — Report  of  Major  J.  D.  Bingliam,  quartermaster  U.  8.  A. 

Qttabtebmaster-Gbnebal's  Office, 
Cemeterial  Branch,  Washington,  D.  C,  September  IS,  1872. 

General:  I  bare  the  booor  to  submit  the  following  report  of  tbe 
operations  of  tbe  cemeterial  brancb  of  tbis  ofBc«  during  tbe  fisi^at  year 
ending  Juue  30,  1872 : 

Tbe  iiomber  of  luteTmenta  in  tlie  natJoiial  cemeterieH  reported  last 
year,  317,850 ;  the  iinmber  of  bodies  of  Union  soldiers  since  found  and 
removed  to  the  cemeteries,  116;  number  removed  by  friends,  4;  re- 
maining in  the  cemeteries,  317,962;  the  number  of  known,  170,162; 
QDknowD,  147,800. 

The  appropriatioa  for  aational  military  cemeteries  for  tbe  fiscal  year 
was  ^200,000.  To  this  was  added  iu  May,  1872,  a  deficiency  appropria- 
tion of  $50,000,  making  tbe  wbole  approprinliou  for  the  fiscal  year 
|-J50,000. 

llie  following  work  has  been  done  during  the  year : 

8toue  walls  have  been  or  are  now  being  erected  around  the  following 
cemeteries,  viz:  Annapolis,  Maryland;  Kashville  and  Stone  Kiver,  Ten- 
nessee; Marietta,  Georgia;  City  Point,  Virginia;  Jeflerson  City  and 
Springfield,  Missouri;  Salisbury,  North  Carolina;  and  Beverly,  New 
Jersey, 
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Brick  walls  have  been  erected  aronnd  the  following  cemeterio:!,  viz: 
Corinth  and  Natchez,  Mississippi,  and  Camp  Butler,  Illinois. 

Sai>crinteDdents'  lodges  have  been  or  are  now  being  erecteil  at  the 
national  cemetsries  at  Cnlpeper  and  Hamjitoo,  Virginia;  New  Ik'Tnc 
and  Wilmington,  North  Carolina;  Nashville  and  Stone  Kiver,  Teniii-s- 
Bee;  Corinth,  Mississippi;  and  Jefferson  City,  Misttonri. 

Coping  has  been  contra^tted  for  the  waits  around  the  national  (v.mr- 
teriea  at  Arlington,  Alexandria,  Ball's  Bl off,  and  Richmond,  Virginia; 
Soldiers^  Ilome  and  Battle  Ground,  District  Columbia;  Jefferson  Bar- 
racks, Missonri;  Nashville  and  Stone  Kiver,  Tennessee;  MarictM, 
Georgia;  and  Wilmington,  North  Carolina. 

The  expenditures  have  been  as  follows: 

For  gates  for  in  cloaing- walla tf.jtiR  -I" 

Foe  wallit,  j:t,0S7  linear  feut 9H.4«  "1 

For  Iodides  fur  supcriatendenti,  eight STi,-!!!)  7i> 

For  tretB  and  sbruba Kdi ',« 

For  labor 30.3filHt 

For  repairs 2:(,3lil  S 

For  copiiii;  walla,  41,8!j^  linear  feet 4fi,77!iW 

MiHcellitneoiis G.Vr^  11 

Total Sjr>0.i«»iw 

At  the  following  national  cemeteries  permanent  lodges  for  siipenn- 
tendents  are  required,  viz:  Anderson vi lie,  Georgia;  Brownsville,  Tesas; 
Camp  Nelson,  Kentucky;  Fayetteville,  Arkansas;  Beanfort,  South 
Carolina;  Fort  Gibson,  Indiini  Territory;  Fort  Leavenworth  and  Fort 
Scott,  Kansas;  Grafton,  West  Virginia;  Kuoxrille  and  Pittsburgh 
Landing,  Tennessee ;  eleven  lodges  in  all. 

The  following  national  cemeteries  require  permanent  inclosure-s,  to 
wit:  Anderson ville,  Georgia;  Cnlpeper,  Fort  Harrison,  and  Freilericks- 
burg,  Virginia;  Fayetteville  and  Fort  Smith,  Arkansas;  Fort  (iik'tori. 
Indian  Territory;  Fort  l^eavenworth  and  Fort  Scott,  Kansas;  Lexiii;'- 
ton,  Kentucky;  Mound  City,  Illinois;  Whitehall,  (Bristol,)  Pennsvl- 
vania;  Grutlon,  West  Virginia;  Memphis,  Tennessee;  and  Cbalmdlt;. 
(New  Orleans,)  Louisiana. 

The  amount  required  for  the  erection  of  these  lodges  and  inclosnres  i* 
estimated  approximately  at  $2'S6,2iO,  namely: 

Eleven  Imlet's, at  J4,000 f».i«"i 

Walls  at— 

AnderBonville,  Georffiii,  6,7i)6rcpt,  ntS.') S:t,T— 

Cnlpeper,  Virj-iiiiil,  a,077  feet,  at  ^js'i |ii.:K. 

Fort  HarriHou,  VirKiuia,  910  feet,  ut  85 4..Vp" 

Ftedericksbtirgh,  Virginia,  8,«(1  feet,  at  ?Ji 14.I"."' 

Fayetteville,  Arltannua,  l.rtfi4  feet,  al  «S y,:W 

FiirtSiuitli,  ArkunBaM,l,«),ifeet.  atgii....   !t,;t!.. 

FortOibsou,  Indian  Tijrrit»rv,l.»W  feet,  at  «L.-, n,i'«' 

Flirt  Leiiveiiwurtb,  KanMts,  1,!HH)  fi-et,  at  Si !',."'"' 

Fort  Scott,  Kansas,  l.Alrt  feet,  at  5.'. ».■:!•■ 

Lexitigton,  KeiiUickj,  1,920  feet,  at  j-l I'.i^-' 

MiiumlCitv,  Illiuuis,  !i,760f.-et,  at  &r> l:t.->" 

Wbiteball,  Pennsylvania,  ir^4H  feet,  at  (.■) 4,'Jl" 

Grafton,  West  Virginia,  l,:t7:i  leef ,  iit  J5 P.^" 

Mempbift,  TenneSHev,  5,462  fee*,  al  *5 -     2i. '■•!<' 

Cbalniotti',  Loiiiaiana,  4,G:)4  liet,  nt  iJ5 ■£!,  T" 

Tot.ll   ■jai'-ilfi 

The  national  cemetery  at  Chalmette,  (New  Orleans,)  Lonisiana.  is  in- 
closed on  two  sideM,  5<)0  feet,  with  iron  railings;  the  other  two  sides, 
each  'J, .117  feet  long,  have  only  a  wooden  picket  fence. 
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The  national  cemetery  at  Yicksbnrgh,  Mississippi,  with  a  circumfer- 
ence of  abont>'>,576  feet,  is  situated  on  the  bank  of  the  Mississippi 
river.  Ooe  side  of  the  cemetery  borders  on  a  ravine  where  it  would  be 
iioiHissible  to  build  a  wall  or  even  a  fence.  An  Osage  ormige  or  pyra- 
caniha  hedge  would  l>e  the  most  suitable  inclosure.  Only  about  1,700 
l«t  can  be  inclosed  by  a  wall,  which,  at  the  rate  of  S5  per  foot,  would 
amnuDt  to  18,500;  and  the  total  amount  for  walh  would  theu  be 
!Jii-l.Hti,  and  the  total  amount  required  $246,740. 

The  laud  occnpied  by  the  Gettysburgh  national  cemetery  was  pur- 
riaxd  by  the  State  of  Feimsylrania,  aud  tlie  title  vested  in  the  State 
in  f««-siiuple  in  Crust  for  all  the  States  having  soldiers  buried  therein. 
On  Ihe  i4th  of  April,  1868,  the  general  assembly  of  Pennsylvania 
paml  an  act  authorizing  the  commissioners  in  charge  of  the  cemetery 
tutiaosfer  to  the  United  Stites  all  the  right,  title,  interest,  and  cnre  of 
liivsitaie  upon  its  completion,  the  cession  being  made  ut)on  condition 
tint  tb«  United  Statet*  Government  take  upon  itself  the  management 
and  care  of  the  cemetery  aud  make  provisions  fur  itn  maintenance. 

B.v  r«soIatiou  of  Congress  approved  July  14,  1870,  the  Secretary  of 
War  vas  directed  to  accept  and  tiike  charge  of  the  cemetery  whenever 
tlie  commissioners  in  charge  of  it  were  ready  to  transfer  its  care  to  the 
lifueral  Government. 

Oti  Che  2-M  of  June,  1871,  the  commissioners  passed  a  resolution  au- 
thoriziug  Daniel  Wills,  esq.,  tlie  president  of  the  board,  to  transfer  the 
(cnielery  to  the  officer  authorized  to  receive  the  same  on  the  part  of  the 
tiiiieil  States. 

Oh  tlie  :i8th  of  February,  1872,  Mr.  Wills  notified  the  Quartermaster- 
fif-nt-ral  that  he  was  ready  to  make  the  transfer,  and  on  the  11th  of 
-\pril,  by  your  order,  I  visited  and  inspected  the  cemetery.     Mr.  WiWn 
muiplptwl  the  transfer  on  the  18th  of  April  by  forwai-dingthe  deed  to  j 
iliis  iiltiee. 

No  report  has  been  received  from  the  Autietam  Cemetery  Association 
Mstive  to  the  proposed  transfer  of  that  cemetery  to  the  United  States. 

.1  contract  has  been  made  for  the  erection,  at  the  Nashville  militiiry 
'^ini'tery,  of  an  arched  gateway  of  the  same  design  as  the  one  at 
■Vriinjtou. 

by  the  act  approved  June  8th,  1872,  Congress  directed  tlie  Secretary 
"[  War  to  cause  each  grave  in  the  national  military  cemeteries  to  be 
CMrked  with  a  small  head-stone,  with  the  name  of  tlie  soldier  aud  the 
1  inteof  Lis  State  thereon,  if  known,  and  also  the  unmber  of  the  grave; 
ami  to  advertise  within  ninety  dnys  from  the  passage  of  the  act  for 
I'Mlnwals  for  furnishing  the  hea^l-stouea  and  placing  them  in  position  at 
III'  bead  of  tbo  graves-  So  action  on  this  was  taken  before  the  close  of 
■lie  fis4al  year. 

Ii.v  act  of  Congress,  approved  May  18,  1872,  the  compensation  of 
"i]! 'riut*ndent8  of  national  cemeteries  was  fixed  at  from  Sli'lto  875  per 
""'"til,  according  to  the  extent  and  importance  of  the  cemeteries  to 
"liieii  they  are  assigucil,  and  fuel  and  quarters  as  previously  allowed. 

Ttie  Adjutant-General  has  decided  that  under  this  net  superintcnd- 
Tit*  ure  not  entitled  to  medicines  or  medical  attendance  at  the  expense 
"'  Ihe  Guvenimeut. 

b)'  act  of  June  1,  1872,  all  soldiers  and  sailors,,  honorably  discharged 
•'••■u  the  ser\'ice  of  the  United  States,  who  may  die  in  a  destitute  couiii- 
I'Hi,  are  allowed  burial  in  the  national  cemeteries. 

"utli«aith  of  June,  187a,  the  Seui-etary  of  War  directed  that  tho 
"li'Jt!  of  the  cemeterial  business  be  placed  under  the  chiirge  of  an 
'■i!n*r  of  the  Quartermaster's  Department,  to  be  on  duty  in  this  olHco, 
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who  shall,  under  your  direction,  conduct  all  the  correspondeoce  and 
buniness  pertaining  to  the  cemeteries,  directly  with  the  auperintendents 
or  the  officer  in  chiirge,  to  have  cliarge  of  all  funds  apiiropriated  for 
national  cemeteries,  and  not  to  be  assigned  to  any  other  duty  that  will 
interfere  with  the  proper  discharge  of  his  cemeterial  duties.  Also, 
authorizing  the  detail  of  an  officer,  if  necessary,  for  this  special  duty. 

Twenty-six  volumes  of  the  Boll  of  Honor  have  already  been  published. 
Volames  27  and  28,  (the  latter  a  revision  of  volnmes  1  and  4,  and  con- 
taining a  record  of21,ld2  graves,)  are  in  the  hands  of  the  Public  Printer, 
and  volume  29  is  in  course  of  preparation. 

Saperintendeuts  are  requireil  at  sixty-two  cemeteries.  Ten  were  ap- 
pointed during  the  year ;  four  resigned ;  two  died ;  two  were  diitmiased, 
and  fifty-nine  remained  on  duty  at  the  close  of  the  year. 

I  am,  general,  very  respectfully,  your  o1>edieDt  servant, 

J.  D.  BINGHAM, 
Quartermatter,  United  States  Army. 

The  QuaktebuasteR'Gbnebal  of  thb  ARsn-. 


6. — Report  of  Major  M.  I.  Ludington,  quarterttuuter  U.  8.  A. 

Quabteemastbe-Genebal's  Office, 

S^U^nber  21,  1872. 

Gekeeal  ;  I  have  the  honor  to  report  that  duriug  the  past  tff.\\ 
year  I  performed  duty  in  your  office  iu  charge  of  the  several  brauchts 
thereof  pertaining  to  the  collection  of  the  debts  due  the  United  Stales 
from  southern  railroad  companies;  the  transportation  of  the  Army, 
barracks  and  quai-ters,  regular  and  miscellaneous  supplies,  and  tli'' 
examination  of  miscellaneous  claims,  and  claims  filed  under  the  act  ol 
July  4,  18C4. 

The  following  report  of  the  general  operations  of  these  brandies  of 
your  office  duriug  the  fiscal  year  eudiug  June  30, 1872,  is  respectfully 
submitted : 

INDEBTED  BAILBOAD  GOUFAIflES. 

At  the  close  of  the  fiscal  year  ending  June  30,  1871,  there  was  dm' 
the  United  States  from  railroad  companies  which  purchased  railwiiy 
material  and  rolling-stock,  nuder  the  provisions  of  executive  orders  (if 
August  8  and  October  14,  1865,  and  repairs  to  railroads,  Jl,724,a.yi..l.>. 
During  the  fiscal  year  ending  June  30, 1872,  interest  has  accrued  np»n 
this  indebtedness  and  expenses  have  been  incurred  to  the  amnnnt  of 
$148,224.6o.  Payments  have  been  made  and  credited  the  com|>auies  to 
the  amount  of  $138,132.7S,  leaving  unpaid  on  the  1st  of  July,  ISi-. 
$4,734,442.43—110,091.90  more  than  on  the  1st  of  July,  1871. 

Two  companies,  the  Memphis  and  Ohio,  and  the  Washington,  Alex 
andrta  and  Georgetown,  discharged  their  indebtedness,  duriug  the  year, 
paying  to  tiie  Uuited  States  the  sum  of  $12,41.5.57. 

Eight  companies,  the  Alexandria,  Loudoun  and  Hampshire,  the  V.^s\ 
Tennessee  and  Virginia,  the  Kuoxville  and  Kentiicky,  the  Mississippr 
and  Tennessee,  the  Nashville  and  Chattanooga,  the  New  Orleans  ami 
Ohio,  the  Pacific  Railroad  of  Missouri,  and  cbc  Selma,  Rome  and  Dalton- 
reduced  their  indebtedness  $61,787.44.    These  companies  also  paid  on 
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accoant  of  intereat  (23,104.30,  making  their  total  paymeuta  dnriug  the 
year  «34,891.71. 

The  indebtedness  of  ten  companies,  the  Alabama  and  Chattanooga, 
the  East  Tennessee  and  Georgia,  the  Edgefield  and  Keiitncky,  the  Mc- 
Mionville  and  Manchester,  tlic  Mississippi,  Gainesville,  and  Tuscaloosa, 
tbe  Mobile  and  Ohio,  the  Memphis,  Glarksville  and  Lonisrille,  the 
Memphis  and  Little  Kock,  the  Nashville  and  Northwestern,  and  the 
Nashville  and  Decatur — has  increased  $84,294.91.  They  have,  how- 
ever, paid  to  the  United  States  during  the  year,  $40,825.39. 

The  iiidebt«<lness  of  the  Indianola  Railroad  Company  remains  as  at 
tbe  commencement  of  the  year. 

In  addition  to  the  amount  stated  above  to  have  been  received  and 
applied  to  the  liquidation  of  this  indebtedness,  accounts  for  transiwrta- 
tioD  of  troops  and  supplies  have  been  filed  and  are  under  examination 
as  follows,  t«  wit : 

AUbiui*  nod  Fluridft  Bail  road  Company,  in  Treasury  Department 111,573  fU 

Hotiile  uid  Ohio  Railroad  Company,  io  Treaaiiry  Di>parCnient 70,:)63  KT 

HiiUlle  and  Ohio  Hailroiid  Cumpany,  in  Qaartormaater-Genprnl's  Office...  5,905  05 

Mrmpliis  atiil  Liltlu  Rock  Railrnad  Company,  in  Tnia^nry  Department. . .  2,  IK  88 
MrinphiB,  Clarksville  and  Loniaville  Railroad  Company,  iaTreasaryDepart- 

nifnt 3.«5  77 

Hioiniippi  aiid  Tenneaeoo  Railroad  Company,  in  Treasury  Department 3,152  77 

Nubrilie    and  Nortbeateru  Ruilroait  Company,    in    Treasury    Depart- 

iiifnt 1,474  TO 

Nisbrille  and  Cbattni:ioD);a  Railroad  Company,  in  Treasury  Department-  -  Xi,  971  55 

Kubville  and  Decatnr  Railroad  Company,  in  Treasury  Department 6,710  08 

I'icific  RHilroBd   of  Hissonh  in   Treasury  Department 841  00 

Krima,  Ruuie  and  Dalton  Railroad  Company,  in  Treasury  Department l,.edO  80 

Mira,  Rome  and  Dalton  Rnilroad  Company,  in  Qnartermastcr-General'i 

Office 4,937  58 

AlabuDs  and  Cliattanooga  Railroad  Compaoy,  in  Qnartermaster-GienerarB 

OBBce 480  00 

Ewt  Teonuoee  and  Georgia  Railroad  Company,  in  Quartermoster-Generara 

Office 687  10 

Etat  Tenneasee  and  Georgia  Railroad  Company,   tn  Treasury  Deparl- 

mmt 7,890  73 

East  Tennessee  and  Virginia  Railroad  Company,  in  Treasury  Depart- 
ment   16,595  10 

EiBt  Tennessee,  TirKinia  and  Georgia  Railroad  Company,  In  Qunrter- 

master-Oeaeral's  0%ce 663  92 

ToUl 172,738  72 


When  these  accounts  shall  have  beenfinally  examined  audadjusted,  they 
will  he  placed  to  the  credit  of  the  respective  railroad  companies,  thereby 
reducing  the  total  indebtedness,  as  shown  above,  to  $4,561,703.65. 

There  is  also  the  sum  of  about  $60,000  due  for  postal  seivice,  which 
vill  still  further  reduce  the  debt. 

Under  the  provisions  of  the  act  of  March  3, 1871,  (16  Statutes,  ch.  109, 
p.  4T3,)  empowering  the  Secretary'  of  War  to  act  in  such  cases,  the  suits 
against  the  East  Tenuessee  and  Virginia,  and  the  East  Tennessee  and 
Georgia  Bailroad  Companies,  (now  consolidated  and  known  a.%  the  East 
Tennessee,  Virginia  and  Georgia  Bailroud  Oompanj,)  have  been  com- 
promised for  the  sum  of  $195,()0U ;  five  thousand  dollars  cash,  and  one- 
half  of  tbe  balauce  to  be  paid  in  ten,  and  the  other  ht^f  in  fifteen  yearS' 
from  January  1,  1872,  with  interest  at  the  rate  of  four  per  cent,  per 
aanum,  payable  annually  on  the  1st  day  of  January  of  each  year,  to  be 
evidenced  by  two  bonds  of  said  company  to  the  United  States  for  said 
saiDS,  with  interest- con  pons  annexed,  payment  thereof  secured  by  a 
mortgage  opon  all  the  property,  rights,  and  income,  and  by  the  lieu  of 

^^  .  Cooglc 
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The  suit  againat  the  Nashville  aud  Decntur  EtailFond  Compatiios  is 
unclei  consideration  by  the  War  Department,  and  in  a  fair  way  of  being 
satisfactorily  compromised. 

The  suits  against  the  Xashville  and  Nortliwestern,  the  McMinn\-ilIe 
and  Slanchest^r,  and  the  Knoxvillo  and  Kentncky  Raihtiad  Companies 
remain  iis  at  the  beginning  of  the  year. 

A  little  moi-e  than  a  year  ago  proceedings  in  bankruptcy  -were  com- 
menced against  the  Alabama  and  (Jbattanooga  B.ai1road  Company  in 
the  district  court  of  the  United  States  for  the  middle  district  of 
Alabama.  On  the  13th  day  of  March  last,  an  order  wsis  made  by  said 
conrt  directing  the  snle  of  the  road  aud  franchise  of  the  comi>a»T. 
The  road  was  sold  on  the  23d  of  April.  1S72,  to  the  State  of  Alabama, 
for  $312,000.  The  claim  of  the  United  States  was  filed  with  the  registt-r 
in  bankruptcy. 

The  sale  of  the  road  has  been  affirmed  by  the  district  conrt,  and  the 
claim  of  the  United  States  declared  to  be  a  superior  lien  to  all  other 
liens  and  claims,  except  costs  of  »uit.  The  district  attorney  writes  that 
the  governor  of  the  State  recognizes  the  justness  and  validity  of  the 
claim ;  also,  that  the  United  States  will  certainly  get  the  money  this 
fall. 

The  suit  against  the  New  Orleans  and  Ohio  Railroad  Company,  which 
at  the  date  of  the  last  annual  reimrt  was  pending  in  the  Supreme  Conrt 
of  the  United  States,  was  decided  at  the  last  term  of  said  court  in  favor 
of  the  United  States,  and  on  the  11th  day  of  April  last  the  sum  .of 
910,940.47,  being  tlie  value  of  the  property  on  which  the  United  States 
retained  a  lien,  was  paid  to  mo  and  deposited  to  the  credit  of  the 
Treasurer  of  the  United  States.  There  is  still  a  balance  due  the  Unit«i 
States  of  $25,5i9.17 ;  but  as  the  company  is  bankrupt,  the  road  having 
been  sold  under  the  first  and  second  mortgages,  there  is  no  possibility 
of  recovering  the  amount.  All  legal  means  to  that  end  have  been 
exhausted. 

The  Klobile  and  Ohio  Rivilroad  Company  has  filed  transportation 
accounts,  which,  with  its  unpaid  postal  dues,  are  sufficient  to  nearly,  if 
not  quite,  liquidate  its  indebtedness.  These  accounts,  in  connection 
with  its  accounts  for  purchases  of  property  from  the  United  States, 
are  under  examination  aud  consideration  by  the  accounting  officers  of 
the  Treasury. 

The  claim  against  the  Alabama  and  Florida liail road  Company,  being 
for  repairs  to  the  road  by  the  United  States  in  1865,  is  dist)uted  by  ttie 
company.  An  appeal  having  been  taken  from  the  ruling  of  the  Qimrbr- 
master-General,  approved  by  the  Secretary  of  War,  to  the  accomitiiig 
officers  of  the  Treasury,  those  officere  have  decided  the  case  adverse  to 
the  United  States,  and  maAu  an  award  in  favor  of  the  railroad  compitny* 
That  award,  together  with  all  the  papers  and  facts  in  the  case,  is  iiotr 
nnder  consideration  by  the  War  Department. 

The  Mississippi,  Gaiuesville  aud  Tuscaloosa  Kailroad  having  bern 
sold  under  its  tlrst  mortgage  to  the  Mobile  and  Ohio  Railroad  Company, 
there  is  no  possibility  that  the  amount  due  the  United  States  will  evtr 
be  collected.  There  is  a  small  sum  due  for  postal  service  over  the  rosO- 
which,  by  the  provisions  of  the  bond  execute<l  by  said  Mississippi,  Guinea- 
ville  and  Tuscaloosa  Kailroad  Company  to  the  United  States,  should  be 
applied  to  the  liquidation  of  the  debt,  but  such  application  of  the  {Ktstal 
earnings  is  resisted  by  the  Mobile  and  Ohio  Kailroad  Company. 

Prior  to  the  sale  of  the  road,  such  of  the  property  sold  to  the  compnny 
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US  had  not  been  vom  oat  and  cousumed,  was  restored  to  Mie  Cuited 
States  and  sold  at  public  auction,  and  tbe  sum  of  ^'2,299  rt^ccived  and 
deposited  to  the  credit  of  tbe  Treasurer  of  tbe  United  States.  Tlieie  is 
still  a  balance  dne  of  $40,060.72. 

Daring  tbe  fiscal  year,  I  received  from  indebted  railroad  coiiipauies 
in  mooey  and  postal  dues,  8118,29'1.17,  all  of  wiiicb  bas  been  deposited 
is  the  Treasury  of  the  Uoited  States,  and  also  credited  upon  tbeir 
indebtedness. 

TEANSPOBTATION. 

The  Qamber  of  persons  transirarted  by  tbe  Quartermaster's  Depart- 
ment during  the  fiscal  year  was  54,068 ;  the  number  of  animals,  4,255 ; 
and  the  nnniber  of  pounds  of  stores,  123,083,701.  The  amount  ex[>ended 
forpersona was $488,168.10,  and  forfreigbt, $1,596,700.94.  Total expeiidi- 
tnres,  $2,084,929.04.  This  amount  was  paid  by  officfia  of  the  Quarter- 
masters Department.  In  addition  thereto,  claims  and  accounts  to  the 
amount  of  $1,275,170.13  have  beeu  referred  by  this  office  for  settlement 
daring  the  fiscal  year. 

Since  tbe  adoption,  several  years  siuc«,  of  the  general  system  now  in 
force  of  providing  transportation  for  the  military  service,  and  settling 
the  accounts  for  the  same,  orders  have  been  issued  fi-om  time  to  time 
cbaoging  or  modifying  it  in  so  many  particulars,  that  ofiioers  of  this 
DepartBi«nt  are  sometimes  embarrassed  in  their  action  on  ;)cconnt  of 
the  complication  of  instrnctions  on  the  subject  of  transportutiou. 
These  changes  or  modifications  iu  tbe  system  have  been  found  advisable 
by  tbe  practical  experience  of  the  Department,  or  w.^re  rendered  neces- 
sary to  comply  with  the  laws  of  the  couutry  and  regulations  promul- 
gated by  proper  authority  for  tbe  government  of  tbe  Army.  Again,  it 
hax  been  found  by  tbe  experience  of  tbe  Department,  tbat  tbe  system 
bov  iu  force  necessitates,  in  certaiu  details,  considerable  clerical  labor, 
which  might  be  saved  by  the  adoption  of  a  method  simpler  iu  its 
workings  and  requirements,  and  at  the  same  tiine  fully  protecting  the 
interests  of  the  United  States.  For  these  reasons  I  have  deemed  it 
advisable  that  tbe  present  system  should  be  remodeled,  so  as  to  save 
clerical  labor,  and  to  meet  the  requirements  of  the  serviceat  the  present 
time ;  tbe  system  adopted  to  be  published  in  general  onlers  from  the 
War  Department.  Accordingly  letters  were  addressed  to  officers  of  the 
Quartermaster's  Department  iuvitiug  suggestions  on  the  subject.  After 
having  fully  considered  the  suggestions  made  by  them,  a  drangbt  of  a 
pro[)osed  system  was  prepared  and  submitted  to  tbe  Quartermaster- 
General  for  his  approval  or  otherwise.  Having  received  bis  approval, 
with  such  changes  as  be  desired  to  make,  it  was,  on  Jnly  30,  by  bis 
direction,  submitted  to  the  Second  Comptroller,  under  the  requirements 
of  the  act  of  3d  of  March,  1817,  and  is  still  with  tbat  ofiicer. 

LAND-TBANSPORTATIOS. 

Under  this  head  is  classed,  at  this  office,  tbe  transportation  service 
performed  by  railroad,  express,  and  stage  companies,  under  contract 
or  as  common  carriers,  and  by  Government  wagons  and  teams,  as  also 
by  hired  wagons  and  teams,  employed  under  contract  or  otherwise. 

KAU.ROAS-l'BANSPOBTATION. 

The  extent  of  the  transportatioa  service  by  railroad  on  account  of 
the  <jnartennaster'8  Department,  iu  connection  with  tbe  movemen^^iul 
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tlie  Army,  and  for  its  supply,  and  the  C03t  of  the  service,  are  shown  by 
the  following  statement  compiled  from  tlie  reports  of  officers,  90  far  as 
rendered  to  tliis  office : 

Number  of  persons  transported  by  rnilrosd it4^(i7 

Nnmber  of  uuinials  transported  l)y  railroad . S.KK 

K  umber  of  pouuds  of  freight  trfiuspoited  by  railroad S&fiHH^SS 

Tbo  amoant  paid  at  posts,  depots,  and  stations  by  disbursing  officers 
of  tbis  Department,  for  this  class  of  service,  so  far  as  has  been  reported, 
was  1411,5^9.08.  In  addition  to  this  amount,  there  were  examined  in 
this  office  and  referred  for  settlement  at  the  Treasury,  railroad  acconntt 
and  claims  amounting  to  $1,157,704,72,  making  a  total  snm  of  $l,o69.- 
3fi3.80  paid  by  officers  and  referred  for  settlement  through  the  Tnaisnry, 
of  which  amount  the  sum  of  about  81,300,000  was  on  account  of  serWce 
for  the  fiscal  year. 

Of  the  total  snm  the  following  amounts  were  allowed  on  the  accounts 
of  Pacific  Uailroads,  settled  through  this  office  at  the  Trcasory,  viz : 

No.  of  Amoiuit. 

To  thft  t'uion  Pacific  Railroad  Compauy 147  )399,  Iffil  T! 

To  the  Kansas  Pacific  Railroad  Coupany 39  166.  Il3:a> 

To  tlie  Central  Pacific  Railroad  Company 94  2^,111  "■ 

To  the  Western  Pacific  Railroad  Company 8  <M  ^> 

To  tliB  Sioux  City  and  Pacific  Rtulroad  Company 40  6,3TUM 

Total 318  800,65;  "t 


Of  the  transportation  service  performed  for  this  Department,  as  above 
stated,  ihe  numberof  persons  and  jiounds  of  fi-eight  transported  by  these 
Pacihu  Railroads  during  the  fiscal  year  were  as  follows : 

No.  at  Tvaoiy 

Union Pucifio 3,645  H.Wl.Sb 

Cuntrsl  Pacific  ofCalifomio,  including  Western  Pacific 1,493  5,111,9-" 

KmiMS  raciflc 3.939  16,8.V,Sin 

Sioux  City  sud  Paci&c 843  1,I35,9«; 

Total 9,320  37,637.MI 

The  number  and  stated  value  of  the  Pacific  Railroad  accounts,  re 
ceived  at  this  office  during  the  fiscal  year,  were  as  follows : 

No.  of  ABOunt 

Union  Pacific  Railroad  Company 157  $410,19i.'<l 

Knnsns  Pacific  Railroad  Company 29  171, 46U  IJ 

Central  Pacific  Railroad  Company 114  146,77*3 

Sioux  City  and-Paoifiu  Railroad  Company :t5  13,5/^1  li> 

Total 335  742,  OUI  V- 

The  table  of  land-grant  railroads  referred  to  in  my  lastnnnnal  rei>ori 
has  been  completed,  and  was  published  in  eipciilar  fh)m  this  office  of 
Febniary  20,  1S72. 

WAGON  AND    8TAOB  TBAKSPOBTATION. 

The  business  by  wagon-trausportation,  during  the  fiscal  year,  ha> 
been  as  follows : 
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The  amount  paid  for  such  traosportation,  during  tlie  fisenl  year,  by 
officers  of  this  Bepnrtmeut,  so  f^r  as  reported  to  tliis  otilec,  was 
^1,050,780.76.  Id  addition  to  this  amount  there  were  examiue<l  in  this 
vQice,  and  referred  to  the  Treusury  for  settlement,  wagon- transtwrtatiou 
aucomitsamouDting  to  the  snin  of  $77,021.12,  making  a  total  amoant 
l«aid  for  wagon- transportation  of  41,127,801.88,  of  which  al>out  $1,100,000 
V3S  for  ser\ices  for  the  fiscal  year.  Thin  service  is  usually  performed 
under  contracts,  made  yearly  by  the  chief  qnar  term  asters  of  the  mili- 
tary departments,  at  specific  rates  per  100  pounds  per  100  miles,  or  per 
IIW  pounds  for  the  whole  distance  &om  the  depot  of  supply  to  the  point 
t<i  be  supplied. 

During  the  year  1,227  persons  and  459  pounds  of  freight  were  trans- 
ported by  stage.  Daring  the  same  time  ♦46,434.60  was  paid  on  snch 
»ccoant  by  officers  of  this  Department,  and  accounts  amounting  to 
$1^,541.15  were  referred  by  this  office  to  the  Treasury  for  settlemeut,  mak- 
ing a  total  sum  of  $48,975.84  paid  on  account  of  stago-transportatiun 
during  the  fiscal  year. 

Dnriug  the  year  there  was  paid  for  misccllaneons  services  pertaining 
to  land -transportation,  such  as  for  the  services  of  tlie  United  States 
military  railroad  and  telegraph  emploj"68,  &c.,  the  sum  of  $2,383.45. 

■WATBE-TEANSPOBTATIOS. 

Fonr  schooners,  one  sloop,  one  sail-boat,  two  flat-boats,  eleven  steam- 
ers, one  propeller,  and  one  barge  have  been  in  service  as  transports 
ooder  charter  dnriug  the  year. 

One  steam-launcb,  one  flat-boat,  one  barge,  one  propeller,  and  two 
Ecfaooners,  owned  by  the  United  States,  have  been  employed  in  trans- 
liorting  freight  and  passengers  between  points  where  no  regular 
tnuisports  plied. 

There  were  transported  by  water,during  the  fiscal  year,  27,110  persons, 
375  animals,  and  4,255,114  pounds  of  freight. 

The  amount  expended  tor  water-transportation  was  as  follows : 

Paid  by  oflllceit  to  common  camera ^2,100  49 

Paid  by  ol6c«ra  for  chnrt« red  vessel b 34,  OH  Oi 

Paid  ihroDsh  this  offlcu  liy  accoiiuting  officers  to  corauon  carriers ti,000  00 

KxpoDse  of  raoning  and  maiDttuDiug  Goverament  vessels,  jnclndiug  pnc- 
cbaaecf  ODe  steam-launch 43,359  01 

ToUl 626,373  ?>2 


A  steam-laancb,  built  by  Posey,  Jones  &  Co.,  of  Wilmington,  Dela- 
irare,  under  instructions  of  the  Quartermaster-General,  has  been  pur- 
chased by  the  Qaartermaster's  Department,  at  a  cost  of  $7,000,  to  rnn 
between  Fort  Pnlaski  and  Savannah,  Georgia,  and  was  dispatched  to 
its  destination,  Fort  Pulaski,  on  the  22d  of  February,  1872,  reaching 
there  April  11. 

This  launch  is  50  feet  long,  12  feet  in  breadth,  and  4  feet  in  depth, 
BitU  an  engine  of  10-iuch  cylinder,  and  is  covered  by  an  awning  fore 
and  aft,  with  side  curtains  to  protect  the  jiasseugers  in  stormy  weather. 

During  the  trip  of  the  launch  from  Wilmington,  Delaware,  to  Fort 
Pulaski,  severe  gales  \wre  encountered,  in  which  the  anchor  was  lost 
and  the  steering-cable  broken,  but  with  these  exceptions  the  vessel 
arrivetl  iu  good  condition  at  Fort  Pulaski. 

The  espenseof  running  and  maintaining  the  launch  is  about  $137  per 
luonth ;  the  average  consumption  of  coal  per  round  trip,  1,200  pounds; 
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speed,  with  the  tide,  11.47  miles  per  hoar;  agaioat  the  tide,  0  miles ; 
a%'erage  speed,  7.88  miles  per  hour. 

Tbe  most  important  water-traosportatioti  service  performed  for  this 
Department  during  the  fiacal  year,  has  been  in  the  Military  Division  of 
the  Pacific.  The  sum  of  $361,088.89  has  been  paid  by  of&cers  on  sncb 
acconat. 

ISext  in  importance  has  been  the  service  in  the  Military  Division  of 
the  Missoari,  costing  the  snm  of  $156,810.25,  about  tbree-foartbs  of 
which  were  paid  for  transportation,  under  contract,  of  troops  and  sup- 
plies on  the  Missoari  River,  from  Sioax  City,  Iowa,  to  the  posts  and 
stations  above,  on  said  river.  At  each  letting  of  the  contract  for  the 
transportation  service  on  the  Missouri  River,  for  several  j'ears  past, 
there  bas  been  some  embarrassment  in  awarding  the  contract,  on  ac- 
count of  straw -bids  and  bids  from  irresponsible  persons  having  been 
oAered ;  but  the  Department  bas  succeeded  in  securing  the  service  at 
rates  deemed  to  be  reasonable. 

In  the  Military  Division  of  the  Atlantic  the  sum  of  938,215.37  has 
been  paid  for  transportation  service  by  water. 

BARRACKS  AND  QUARTERS. 

NEW  BUILDINGS. 

During  the  fiscal  year,  ninety-five  new  buildings — ^barracks,  officers* 
quarters,  stables,  etore-houses,  guard-bouses,  &c. — have  been  antboi- 
ized  at  military  posts  in  Maine,  New  York,  Maryland,  Virginia,  Sorth 
Carolina,  South  Carolina,  Louisiana,  Texas,  Tennessee,  Kentucky,  Illi- 
uois,  Kansas,  Nebraska,  and  California,  and  in  tbe  Territories  of  Colo- 
rado, Dakota,  Montana,  Xew  Mexico,  Utah,  Arizona,  and  the  Indian 
Territory,  at  a  cost  of  $240,553. 


The  sum  of  $14,903  has  been  allowed  for  construction  and  repair  of 
wharves. 

HOSPITALS. 

So  far  as  reported,  the  snm  of  $37,521  bas  been  devoted  to  tbe  con- 
struction and  repair  of  hospitals. 

REPAIRS. 

As  the  public  buildings  at  nearly  all  of  the  military  imsts  are  of  a 
temporary  character,  many  repairs  are  necessary  every  year  to  preserve 
find  place  them  in  a  proper  condition.  For  this  puri>ose,  and  for  the 
construction  and  repair  of  cisterns,  wells,  &c.,  the  sum  of  $92,948  has 
been  expended  upon  estimates  specially  authorized. 

The  expenditures  authorized  for  construction  and  repair  in  the  aevonii 
Departments  have  been  as  follows : 

Departmeut  of  the  Missouri t^.  Il'.l 

DfpHrtulent  of  tbo  Platte lO,  ;fjl 

Dcparttncut  of  Dakota ,' 111,4."ji 

Depart ineiit  iif  tlie  East 7t*, -;■- 

Department  of  the  Lakes ,  -Jim 

Di-j>artuieDt  of  tlio  South 20,  J-'i 

Di-pnrttuent  of  Ti;xH8 B.-,  ii'.!! 

Di-partment  of  the  Gulf IS,  li;- 
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DepikrtnKDt  of  Cklirnrum ^,200 

Drprtmcnt  of  AriKmia - 3.000 

Dc]>irtiiwnC  of  theCiilumbm 2,000 

Total 305,925 

NEW  POSTS. 

The  War  Department,  by  letter  dated  February  13, 1872,  autliorized 
the  commamler  of  the  Military  Division  of  Missouri  to  establish  a  four 
or  five  uuinpitny  post  at  or  near  Beaver  City,  Utah.  The  estimated  cost 
of  buildiDgs  is  $120,000 ;  and  application  nas  made  May  6, 1S72,  to 
Conj;ress,  for  "early  appropriatiou"  of  this  BUtu,  but  no  definite  action 
«eeni8  to  have  been  taken  by  Confess  in  the  premises. 

The  War  Department  also,  by  letter  of  April  0,  1873,  to  the  depart- 
nieut  commander,  authorized  conatrii(;tion  of  a  two-company  post  at  or 
iienr  tbe  [)oiut  where  the  Northern  Pacific  Railroad  crosses  the  Missouri 
Kiver,  the  expense  attending  this  work  to  be  met  by  erecting  only  the 
leqaisite  buildings  for  six  companies  at  Fort  Buford,  Dakota  Territory, 
instead  of  ten  companies,  as  previously  authorized,  aud  tbe  setting 
aside,  from  the  moneys  in  the  hands  of  the  department  <iuartermaster, 
»ach  sum  as  would  be  a  pro;>er  ratio  of  the  whole  amount  transferred 
to  him  originally. 

BUILDINGS  SOLD, 

During  the  fiscal  year  the  sale  at  public  auction  of  fifty-three  build- 
inp;j,. of  various  dimensions^  has  been  autborized  by  the  Secretary  of 
n'ar, 

PEOPEBir  TBANSFEKKED. 

By  the  act  approved  May  21, 1872,  the  Secretary  of  War  and  the  Sec- 
retary of  the  Navy  were  directed  to  relinquish  possession  of  the  wharf 
and  landing  occupied  by  the  Unit«d  States  in  the  city  of  New  Orleans, 
Lonisiana,  and  to  tnrn  over  tlie  same  tx>  the  authorities  of  that  city. 

This  valuable  property  was  very  useful  to  the  Quartermaster's  Dejiart- 
ment,  bat  title  of  the  United  States  thereto  was  simply  that  of  right  by 
cHpture. 

DEPOT  BUILDIHOS  AT  JEFFBKSONVILLE,  INDIANA. 

Work  OD  the  new  flre-proof  bnildings  at  Jeffersonville,  Indiana, 
aothorized  by  a<;t  of  Congress  approved  March  2,  1867,  was  com- 
menced in  the  spring  of  1871,  and  has  been  prosecuted  with  energy  and 
winoiny.  It  is  thought  that  the  sum  (of  $150,(100)  approprtateil  by 
Congress  will  fully  complete  the  work.  From  last  reports  received, 
certain  parts  of  the  buildings  have  been  completed  and  are  now  in  oc- 
capHtion.  When  entirely  finished  tbe  buildings  will  be  an  ornament  to 
the  city,  and  a  safe  repository  for  the  stores  of  great  value  concentrated 
there. 

The  plan  of  tins  depot  was  designed  by  the  Quartermaster-General 
of  the  Array,  and  all  the  drawings  necessary  for  guidance  in  the  work 
of  building  were  prepared  at  this-office  uuder  his  direction. 

The  style  of  the  arcbit**cture  is  Tuscan,  well  maintained  throughout. 
Tlie  buil<linga  are  of  brick  and  one  story  high.  Tbe  fronts  are  con- 
structed with  arcades  Hud  pilasters  of  molded  brick  work.  The  arches 
of  the  exterior  fronts  are  closed  by  blank  brick  walls,  so  as  to  leave  no 
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Openings,  except  the  doorn-nys  in  the  mitMte  of  each  exterior  ftDDt. 
Tbe  arches  looking  to  the  court  are  closed  by  hinged  wooden  doors  which 
give  access  and  light  to  every  store-room. 

The  huihliugconsists  of  numerous  store-rooms,  officee,  &o.,  but  all  con- 
nected 80  as  to  form  but  a  single  structure,  built  in  the  sbajw  of  a  square 
with  an  interior  court  or  yard.  Fire-walls  without  opening  are  laid 
op  through  the  roof,  thus  dividing  the  building  into  separate  ware- 
roomg  for  Rtorage  of  property.  The  exterior  dimensions  of  the  square 
is  801  feet  4  inches,  and  tbe  uniform  width  of  the  building  is  o2  feet  3 
jtiches.  Tbe  interior  court  or  yard  is  696  feet  square.  The  four  sides 
of  the  structure  front  upon  four  streets,  and  the  depot  covers  an  areaot 
four  squares  of  the  city. 

It  is  confidently  espect«d  that  the  work  of  building  will  be  entirely 
completed  during  the  month  of  October,  proximo. 

DEPOT  AT  SAN  ANTOmO,  TEXAS. 

In  my  last  annual  report  it  was  stated  that  the  deeds  execnted  by  tbe 
city  of  San  Antonio,  conveying  to  the  United  States  a  site  for  depot 
buildings  at  that  place,  had  been  decided  valid,  and  that  by  aatborityot 
the  Secretary  of  War  instructions  had  been  given  March  31, 1S71,  to 
comnience  the  construction  of  the  buildings,  but  it  appears  it  vaa 
afterward  found  that  through  an  error  or  misnuderstauding  of  those 
having  tbe  matter  in  charge  in  Texas,  the  site  conveyed  was  not  (hat 
desired  or  expected.  This  prevented  tbe  commencement  of  the  work, 
but  on  representation  of  the  facts  to  the  city  autborities  they  very  , 
promptly  conveyed  additional  ground  to  the  United  States.  The  title 
of  tbe  United  States  to  the  additional  ground  conveyed  has  been  de 
cided  by  tbe  Department  of  Justice  to  be  good  and  sufficient, 

To  carry  ont  the  work  as  contemplated  funds  hud  been  set  aside;  hat 
thc^deficiency  bill,  approved  May  18, 1872,  contains  the  proviso,  "that 
hereafter  barracks  and  quarters,  and  all  buildings  and  structures  what- 
ever of  a  permanent  nature,  shall  be  constructed  upou  special  authority 
to  be  given  by  act  of  Cougiess,  except  when  constructed  by  troops,  and 
no  such  structure,  whose  cost  shall  exceed  $20,000,  shall  be  erected,  or 
contiuued  in  erection,  unless  by  such  authority  so  specially  granted." 

As  these  buildings  were  to  be  of  a  permanent  character,  and  no 
such  "special  authority"  has  been  granted,  the  War  Department  Ii;i* 
decided  that  "no  further  action  about  building  can  be  bad  for  the 
present."  The  department  commander  has  therefore  been  requested  to 
cause  the  $100,000  to  be  turned  into  the  Treasury  to  tbe  credit  of  the 
appropriation  lor  barracks  and  quarters. 

PLANS,  DEAWIKGS,  ETC. 

During  the  past  fiscal  year  the  several  draughtsmen  employed  in  your 
office  have  been  engaged  in  the  preparation  and  revision  of  plans  and 
estimates  for  proposed  new  buildings ;  in  making  plats  of  national  cem- 
eteries, and  copies  of  maps  of  military  reservations ;  in  making  for  tbe 
files  of  this  office  tracings  of  all  plans  and  drawings  of  structures  au- 
thorized during  the  year  to  be  erected,  and  in  collecting  and  properly 
markiug  and  filing  the  old  plans,  drawings,  and  maps  on  hand  at  tbi^ 
office,  and  systematizing  the  record  of  the  same.  The  ini|H>rtance  of 
having  at  this  office  a  full  description,  with  copies  of  the  plans  of  cou- 
struction,  of  all  buildings  throughout  the  country  in  charge  of  tlie 
Quartermaster's  Department  is  apparent,  and  to  such  end  a  thorough 
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eiamioation  of  the  records  Iiaa  been  made,  and  tlie  proper  officers 
allied  apon  to  prepare  and  forward  any  plans  not  on  file  and  needed  to 
complete  tbe  record.  Altboiigli  many  of  the  plans  are  nnskillfuUy  drawn, 
ret  it  isi  believed  that  there  are  now  at  tbis  office  the  necessary  plans 
and  drawings,  or  descriptions,  to  give  an  intelligent  idea  of  the  dimeu- 
mn&,  character,  and  capacity  of  nearly  all  the  public  buildings,  &e., 
coDStriicted  by  tbe  Quartermaster's  Department,  and  now  occupied  or 
held  at  tbe  various  posts  and  stiitions  throughout  the  United  States. 

IRON-PRAME  BUNKS, 
rhis  branch  of  the  office  has  until  within  a  few  months  acted  upon  all 
business  connected  with  the  supply  of  iron  barrack-bunks,  but  as  it  bus 
been  decided  that  bunks  should  more  prox>erIy  be  classed  with  "  camp 
aud  garrison  equipage,"  all  pai>ers  on  tile  and  correspondence  relative 
thereto  have  been  transferred  to  that  branch  of  this  office. 

POST  CEMETEBIBS. 

Authority  has  been  granted  by  the  Secretary  of  War  and  instruc- 
tions given  by  this  office  for  the  construction  of  a  wooden  fence  around 
ihe  Fort  Brady,  Michigan,  Post  Cemetery,  and  stone  walls  around  those 
at  Port  Kearney,  Nebraska,  Old  Fort  Lyon,  Colorado  Territory,  and 
Fort  Sedgwick,  Colorado  Territory,  when  iVroper  title  to  the  ground  is 
vested  in  the  United  States. 

Three  interments  have  been  reported  during  the  fiscal  year. 

iDstmctions  have  been  issued  lor  tbe  removal  of  four  bodies  from  tbe 
fometery  at  Fort  Wadsworth,  New  York  Harbor,  to  Cypress  Hill  Cem- 
etery. 

The  Secretary  of  War,  under  date  of  June  10, 1872,  directed  that  the 
Oraves  (about  180)  at  Forts  Hamilton  and  Wood,  New  York  Harbor, 
should  not  be  disturbed,  but  that  no  more  interments  should  be  made 
in  the  cemeteries  at  these  two  posts.  When  soldiers  die  there,  their 
remains  will  be  interred  in  the  Cypress  Hill  Cemetery. 

KEGULAB  BUPFLIBS. 

The  following  statement  shows  the  number  of  animals,  with  their  total 
and  average  cost,  purchased  in  the  several  military  departments  during 
the  fiscal  year  ending  June  3U,  1872 1 
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Tbe  following  ia  a  tabalar  stateoaent  of  the  sales  of  public  animnls  ti 
the  different  departmenta,  showing  number  sold  and  amount  realizetl: 


no™* 

Mnl«L 

0^. 

ToUL 

No. 

Amount. 

No. 

A-noont. 

Na 

Amount 

».  1..™.. 

Depurtineut  of  lh« Soulh  '.'.'.'. 

JXpartDMnturibeMiHOfiTi. 

Deparlineut  of  Ibo  PlBtto. . . , 

an 

8,91190 
18,268  95 

a 

tXMOO 

1 

M 

7S» 

T.5BS7H 
iU3S0 

44  1     2.^'« 

KK5r.:;.1gff„i:::: 

11.  BBS  12 

3iSM 
340  00 
40  SO 

1,238  00 

30 

lot 

■"i;w'M 

* 

•100  40 

•i'*iii 

ifSp-aS-ai :::::: 

s 

i4I20 

1,0BS 

txssrn 

413 

18,933  00 

* 

347  60 

l,SI9     66,1(0  11 

The  following  is  a  summary  statement  of  the  ntimber  of  animals  pur- 
chased, sold,  died,  &c.,  and  remaining  on  band  during  the  fiscal  year 
ending  June  30, 1872. 
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ANNUAL  E8TIHATBB. 

Estimates  for  regular  and  miscellaneous  supplies  deemed  necessary 
for  tlie  service  during  the  fiscal  year  were  received  from  the  I'ollowJiig 
posts  in  the  Military  Division  of  tlie  Missouri,  viz :  Fort  Eiee.  Fort 
Shaw,  Fort  Stevenson,  Fort  Ellis,  Fort  Fetterman,  Fort  Bufortlj  Fort 
Laramie,  Fort  Sill,  Fort  Suelling,  Fort  Wadswortli,  Fort  Ripley,  Fort 
Peifibiua,  Fort  Abercrombie,  Fort  Totten,  Fort  Sully,  Fort  Benton,  Fort 
Bandall,  Sionx  City,  Whetstone  Agency,  Cheyenne  Agency,  Lower 
Brnle  Agency,  Grand  River  Agency,  Camp  Baker,  Santa  F6,  Fort 
Bayard,  I-'ort  Craig,  Fort  Garland,  Fort  Selden,  Fort  Stanton,  Fon 
Wingate,  Fort  MoUue,  Fort  Cumniings,  Union  Uppot,  and  Fort  Union, 
These  estimntos  were  carefully  examined,  with  a  view  to  the  ecouoojieal 
supply  of  only  such  of  the  articles  called  for  as  appeared  uecessarj'  for 
the  interests  of  the  service.  Purchase  of  the  stores  not  on  band  at  the 
depots  where  tlie  old  material  of  the  war  is  stored  was  auttiorized  to  be 
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made  under  tbe  supervision  of  the  chief  quart«niia8ters  of  tlie  Militftiy 
Division  of  the  MIssonri  aitd  of  the  several  departments  composiug  it. 

With  a  view  of  encoaraging  tlie  production  of  cereals  and  hay  in  the 
viciuity  of  tbe  ontlying  posts,  it  vas  directed  that  the  forage  be  pro- 
cured as  far  as  possible  by  local  contracts,  to  be  awarded  in  the  manner 
prescribed  by  General  Orders  No.  57,  War  Department,  Adjutant-Gen- 
eral's Office,  dated  Aagnst  12,  ISTl. 

BEtjUISlIIOIIS. 

There  vcre  received  at  this  office  during  the  fiscal  year,  and  iustmc- 
tioDS  given  relative  to  the  supply  of  tbe  stores  called  for  thereon,  requi- 
dtioDS  as  follows : 

UiliUry  DivUion  of  tho  Pnciflc 3 

lliliut;  Diviwou  of  tbe  Mieaunri 65 

HilJMry  DivisioD  of  the  South 8» 

Hiliiuy  Division  of  tbe  AtlaDtic M 

Iltpot  of  WaebingtOD 25 

Depot  of  JeOenoaville , 2 

MiliUry  Aeadeny  at  West  Point 8 

ttkecllaneoDS  sonrcM 2 

ToUd 238 

FIBB-BSTINGUISHEES. 

Fire-extinguishers  of  the  Authorized  pattern  were,  during  the  year, 
^applied  to  the  following  posts,  viz: 

Fort  McPlierson,  Nebroskft 4 

Kon  D.  A.  fiuaaoll,  Wyoming 4 

fort  Briilj^r,  Wyoming ..,.,. ........ .... ......  4 

C»Dip  Browii,  WToming .. . 2 

North  Pintte,  Ncbrnaka 2 

Fort  Laramie,  Dakota . .  3 

SgMl  Office,  WMbragtoo,  D.  C 7 

NidiTiUe,  Tennessee 9 

Fort  Fool«,  Maryland 2 

FmI  Whipple,  Virginia 1 

Kfv  West,  Florida 4 

FntHcIntoeti.Texas 2 

Baton  Bonge,  Louisiana 1 

Fort  Fattennan,  Wjotuiog 4 

Total 42 

On  tbe  morning  of  March  Id,  1872,  a  small  frame  building  attached  to 
tlie  rear  of  the  subaltems'  quarters,  at  Camp  Douglas,  Utah,  was  found 
tu  be  on  fire.  The  building  was  consumed,  but  by  the  use  of  the  ex- 
liiigniHheFs  it  is  reported  tbe  spread  of  the  fire  was  prevented,  and  au 
futire  set  of  quarters  saved  from  destruction, 

SPEINGWAGOHS. 

In  September,  1871,  former  orders  were  modified  so  as  to  allow,  at 
wrtaiii  frontier  posts,  light  springs  wagons  for  two  horses  or  mules,  "to 
W  nsed  when  no  other  suitable  conveyance  can  be  obtained  for  carry- 
iu;;  the  mails  and  transporting  ofBcers  traveling  under  orders  on  public 
'Inty."  Under  this  authority  of  the  Secretary  of  War,  instructions  have 
Wu  issoed  by  the  Quartermaster-General  for  the  supply  of  a  limitetl 
DDinber  of  spring-wagons. 
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WABBBH  000KBB8. 

The  attention  of  the  Department  having  been  called  to  the  patent 
cooker  invented  by  Captain  F.  P.  Warren,  of  the  English  navy,  and  in 
Qse  by  the  army  and  navy  of  Great  Britain,  a  number  were  purchased 
and  supplied  to  tUe  Army  for  practical  test.  The  results  of  the  trial 
have  not  as  yet  been  fully  communicated  to  this  offlce. 

OOKTBAGTS. 

There  were  filed  and  examined  in  this  office  during  the  fiscal  year 
632  contracts,  as  follows:  243  for  forage,  (including  brau,)  embracing 
11,358,576  pounds  of  oats  or  barley ;  383,358  bushels  of  oats ;  553,79(1 
busbels  of  corn;  53,043  tons  of  bay;  14  for  forage,  quantities  as  re- 
quired; 16  for  both  forage  and  fuel;  11  for  straw;  20  for  coal,  18,117 
tons ;  3  for  coal,  quantities  as  required ;  114  for  wood,  99,644  cords ;  '-2 
for  wood,  quantities  as  required;  34  for  charcoal,  43,725  bushels;  23  for 
building-materials;  9  for  repairing  and  constructing  buildings;  37  fur 
transportation;  II  for  services,  miscellaneous;  12  for  cavalry  borses, 
1,961,  and  artillery  horses  75,  and  mules  241 ;  14  for  clothing,  cam|> 
and  garrison  equipage ;  5  for  stationery ;  20  for  national  cemeteries ;  1 
for  charter;  23  for  leases. 

FOBAOB  AND  STRAW, 

The  issues  of  forage  and  straw  during  the  fiscal  year  were  as  follows : 
Corn,  709,244  bushels;  oats,  886,127  bushels;  barley,  170,806  bushels; 
hay,  54,840  tons;  straw,  3,839  tous. 

The  issues  of  fuel  were :  Wood,  115,995  cords ;  anthracite  coal,  17,]0i! 
tons ;  bitamiuous  coal,  11,042  tons. 

kibbnan's  hints  oh  hobsbshoeing. 

Under  the  authority  of  the  Secretary  of  War,  referred  to  in  the  last 
annual  report  of  the  Quartermaster-General,  one  thousand  copies  of  this 
work,  provided  with  thirty-three  illustrations,  designed  to  explain  tbe 
practical  workings  of  the  system,  have  been  distributed  to  the  Army. 
Each  company  of  cavalry  and  battery  of  artillery  has  been  supplied  with 
u  copy,  as  also  each  quartermaster  in  the  service.  As  far  as  known  to 
this  office  the  system  works  satisfactorily.  | 

ESPLOBING  EXPEDITIONS. 

The  expedition  under  command  of  Lieutenant  G.  M.  Wheeler,  of  the 
Corps  of  Engineers,  to  which  reference  was  made  in  the  last  annual  report 
of  this  office,  was  by  authority  of  the  Secretary  of  War  supplied  daring 
the  fiscal  year  with  forage,  aniiuala,  and  miscellaneous  stores  by  this 
Department.  Sale  of  stores  to  the  civilian  employes  connected  with 
the  expedition  at  cost  price  to  the  Government  was  ordered.  Thi!< 
Department  has  granted  every  assistance  at  its  command  to  facilitate 
the  operatiouB  of  the  expedition. 

The  geological  survey  of  the  fortieth  parallel,  in  charge  of  Clarence 
King,  geologist,  was  also  provided  with  means  of  triiusportation  ami 
furnished  with  such  other  necessary  articles  of  outfit  called  for  as  within 
tbe  jurisdiction  of  this  Department  to  supply. 
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DoriDg  tbe  fiscal  year  the  examination  of  miscellaaeoas  claims,  claims 
filed  uDder  tbe  act  of  July  4,  I8G4,  and  claims  and  accounts  for  trans- 
portation, bas  been  continued  witb  such  results  as  could  be  accomplisbed 
with  the  force  of  clerks  available  for  tbe  purpose.  An  addition  of  six 
clerks  to  tbe  force  now  employed  on  duty,  in  connection  witb  tbe  exam- 
ination of  claims  filed  under  the  act  of  July  i,  1864,  would  be  very 
adrantageous,  and  is  respectfully  recommended.  This  increase  of  tbe 
force  wonid  enable  this  office  to  dipose  of  tbe  cases  more  expeditiously 
than  cau  now  be  done. 

Claimt  filed  under  the  act  of  July  4, 1864. 

Six  bandred  and  sixty-five  claims,  stated  at  $777,337.67,  filed  ander 
the  act  of  Jnly  4, 1864,  have  during  tbe  year  been  referred  to  tbe  Third 
Aaditor  of  the  Treasury  for  settlement,  at  $367,102.72,  having  been 
reduced  $410,334.95,  aud  274  claims  have  been  examined  aud  rejected, 
stated  at  $396,100.75.  The  number  of  these  claims  remainiug  on  band 
at  the  close  of  tbe  fiscal  year  not  finally  acted  upon  was  10,351,  stated 
at  $6,857,006.56. 

Miacellaneoiu  claims. 

Tventy-tbree  hnndred  and  forty-six  miscellaneoas  claims,  stated  at 
8538,382.22,  were  reduced  $32,031.51,  and  referred  for  settlement  at 
4506,350.71,  and  312  claims,  stated  at  $108,668.19,  ^ere  r^ected.  There 
remained  on  band  at  the  close  of  the  fiscal  year  14,485  claims,  stated  at 
«7, 558, 791.75. 

Trataportation  claims  and  accounts. 

During  tbe  year  325  transportation  accounts  were  referred  to  tbe 
Treasury  Depnrtment  and  to  disbursing  ofilcera  for  settlement,  oi 
$803,171.26;  638  claims  on  account  of  transportation  were  referred  for 
■ettlement, at  $471,998.87;  and  170 claims, stated  at  $1,911,722.30, have 
been  rejected. 

There  remained  on  band  June  30, 1S72,  to  be  finally  acted  upon, 
22  transportation  accounts,  stated  at  $2,587.43,  and  134  claims  for 
transportation,  stated  at  $275,057.02.  Total  transportation  claims  and 
acraunts  on  band  June  30,  1872, 156,  stated  at  $277,644.45. 

The  following  is  a  statement  of  the  public  funds  iu  my  possession 
duriog  the  fiscal  year : 

Oahand  Julj- 1,  lt71 

S«<;eived  fromofflcerB  daring  the  year $71  09 

KraivMl  from  the  TreaHnry  Dep&rtmeat 

Received  frum  snlee  of  railway  property. 116,  S94  47 

BcceiTed  frem  other  sources 

Total  TMieived  dtiriug  tbe  year 118,3^  56 

Disbaneil  duriog  the  year . . 

Transferred  to  other  offlcers 

DepoMted  to  tbe  credit  of  the  Treasury  of  the  Uuited  8t«tes  dariog  tho 

vMr $118,365  56 

RvtiMining  OD  baud  Jane  30,1872 

Total 118,365  56 
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For  informntion  in  detail  on  the  several  sabjects  of  this  report  aee 
the  ]>aper3  submitted  herewith,  as  follows: 

A. — Statement  of  the  iodebteduess  to  the  TTnited  States  of  soath- 
ern  railroad  compaaies  oil  acconut  of  purchase  of  railway  mat«riBl  for 
the  fiscal  year. 

B. — Abstract  of  contracts  made  by  officers  of  the  Qaartermaster's 
Department  for  watertransportntion. 

C. — Table  of  land-grant  railroads. 

D, — Abstract  of  contracts  made  by  officers  of  the  Quartenuaeter's 
Department  for  wagoitriinsiiortalion  during  the  fiscal  year. 

E. — Statement  of  vessels  chartered  and  emproyed  by  officers  of  the 
Quartermaster'a  Department  during  the  fiscal  year. 

F. — Statement  of  vessels  owned  or  purchased  by  the  Qaartermas- 
ter's  Department  during  the  fiscal  year, 

G. — Statement  of  all  troops  and  stores  transported  under  direction 
of  the  Quartermaster's  Department  during  the  fiscal  year. 

H. — Statemeut  of  amounts  paid  by  the  Quartermaster's  Department 
on  acconot  of  rail,  river,  wagon,  and  stage  transportation  during  the 
fiscal  year. 

I. — Statement  of  accounts  and  claims  at  this  office  on  acconot  of 
transportation  for  the  fiscal  year. 

K. — Statement  of  claims  filed  at  this  office  under  the  act  of  July 
4,  18C4,  for  the  fiscal  year. 

L. — Statement  of  miscellaneous  claims  filed  at  this  office  for  the  fis- 
cal year. 

Very  respectfully,  yonr  obedient  8er\-ant, 

M.  I.  LUDINGTON, 
Quartermaster,  United  States  Armi/. 
Brigadier-Oeneral  M.  C.  Meigs, 

Quartermaster  Uetieral  United  States  Army. 
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Baapect  fully  ■nbmittttd. 


[Gehebal  Obdebs  ISo.  64.] 

War  Dbpaetment, 
Adjvtant-GeneraVa  Office,  October  25, 1871. 
The  folloTing  regulations  in  regard  to  rendering  property-returns  and 
the  settlement  of  property-accouutH  are  published  for  the  iDformatioD 
and  guidance  of  all  concerned ; 

I.  The  following-named  reports,  heretofore  required  of  officers  doing 
duty  in  the  Quartermaster's  Department,  will  bo  discontinued  after 
November  1,  1871 : 

Form  i. — Report  of  stores  received  for  transportation  and  dis- 
tribution. 

FOBM  5. — Monthly  return  of  public  animals,  wagons,  harness,  &c. 

Form  6, — Monthly  report  of  forage  issued. 

FoBM  8. — ^Report  of  persona  hired  and  employed  in  the  Quarter- 
master's Department  who  have  deceased,  deserted,  or 
been  discharged,  with  p.iy  due. 

II.  The  following-named  reports  and  other  papers  will,  after  Novem- 
ber 1,  be  made  and  disposed  of  as  indicated  by  the  notes  on  the  accom- 
panying forma: 

Form  1. — Report  of  persons  and  articles  employed  and  hired,  (to 

include  ^e  information  heretofore  contained  in  report 

Form  No.  8.) 
FOBM  2. — List  of  persons  and  articles  employed  and   hired  and 

transferred,  (heretofore  known  as  Form  No.  53.) 
FOBH  3. — Boll  of  enlisted  men  employed  on  extra  duty. 
FOBM  4. — Consolidated  report  of  all  Government  troops  and  stores 

transported. 
FoBH  5. — Invoice  of  stores  turned  over  for  transportation. 
FoBM  6. — Receipt  for  stores  tnmed  over  for  transportation. 
Copies  of  these  forms  are  appended. 

III.  The  quarterly  retntn  of  quartermaster's  stores  (Form  27,  hereto- 
fore known  as  Form  23)  will  hereafter  be  made,  according  to  the  aocom- 
pauying  form,  in  dnplicate  only ;  one  copy,  with  abstracts  and  voachers 
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complete,  to  be  forwarded  to  the  Qnartermaster-General  witbin  tweDty 
dara  arter  tim  espiration  of  the  quarter  to  which  it  pertains ;  the  other 
Gopj  to  be  |>ermaDeiitly  retaiued  by  the  officer  tor  bin  protection. 

IV.  As  sooQ  as  possible  after  itu  receipt  by  the  Quarteruiaster-Geo- 
erai,  tbe  return  will  be  examined  in  his  office,  and  suspensions  or  dis- 
allowaoces  will  not  be  made  on  account  of  slight  informalities  which  do 
Dili  affect  the  validity  of  a  voucher,  but  ttie  officei^s  atteution  will  be 
diFFCted  to  tbem  by  suitable  advisory  I'einarks. 

V.  The  esamiuation  having  been  couiplet«<l,  the  officer  making  tbe 
nturn  will  bo  uotifled  of  all  errors  and  irregularities  found  therein,  and 
panted  three  months,  if  'stationed  east  of  tbe  Kocky  Mountains,  or  six 
nioBiha,  if  serving  west  thereof,  to  correct  them.  If  the  necessary  cor- 
[Miinns  in  tbe  return  be  not  luade  witbin  tbe  prescribed  time,  the 
[in>|i«r  commanding  ofBcer  shall  be  requested  by  tbe  Quartermaster- 
(iMitral  to  iippoint  a  board  of  survey  to  ascertain  the  value  of  any  arti- 
cle fur  which  the  officer  fails  to  account,  aud  as  soon  as  tbe  valuutions 
jrt  received  by  the  Quarter  master- General,  the  Pay  master-General  will 
he  n^uested  to  stop  their  amount  from  tbe  pay  of  the  delinquent  officer, 
aud  tbe  Paymaster-General  will  notify  the  QuartermDStei-Geueral  of 
tk  stoppage,  which  notice  will  be  tiled  with  tbe  officer's  return.  (See 
Fiinn  A,  hereto  attached,  letter  i-equestiug  the  detail  of  a  board  of 
surrey.) 

VI.  As  soon  as  tbe  return  shall  have  lieeu  fully  corrected,  it  shall  be 
fiinfiirded  to  the  Third  Auditor  of  the  Treasury  for  settlement,  under 
tbe  ilirection  of  the  Secretary  of  War,  uecomitanied  by  a  report  of  errors, 
and  iLe  manner  in  which  they  have  lieen  removed,  including  a  state- 
lueijt  of  the  ascertained  money  value  of  the  delieiciit  articles  of  property. 

VII.  Upon  receipt  of  the  return  by  the  Auditor,  it  will  be  examined 
M  Tar  as  to  ascertain  if  the  quantities  ot  public  jiroperty  and  stores  ou 
hand  at  the  date  of  the  last  return  arc  correctly  restatetl  in  tbe  present 
niuro,  and  a  reimrt  of  any  errors  in  such  restatement  will  be  promptly 
UaUMoiittetl  to  the  Quartermaster-General,  who  will  take  such  measures 
f'Ttheir  correction  as  herein  prescribed  for  eirors  iu  other  portions  of 
Uie  r^turu. 

VIH.  The  Tbird  Auditor,  reviewing  tbe  remarks  and  the  action  or 
tlw  Quartermaster-General  upon  the  errors  and  irregularities  contained 
iu  tbe  retam,  will  submit  any  portion  thereof  that  he  may  deem  ne*te»- 
MT,  with  bis  own  views,  to  tbe  Secretary  of  War. 

IX.  Whenfver  tbe  errors  have  been  corrected,  or  compensation  there- 
for made  as  provided,  aud  the  action  uf  tlie  Quartermaster-General  eon- 
rtiiml  in  by  tbe  Auditor,  or  sustained  or  motlilied  by  the  Secretary  of 
^Var.  the  rvturn  will  be  regarded  as  settled,  aud  the  Auditor  will  so  cer- 
■If*  to  the  Quartermaster-General,  for  the  iuformatiou  of  himself  and 
uf  tbe  officer  concerned. 

X.  The  retnm,  abstracts,  vouchers,  and  supplementary  papers  will 
i^maiD  in  the  custody  of  the  Third  Auditor,  subject  at  all  times  to  tbeir 
b-mporary  recall  by  tbe  Quart«rmaster-General,  or  to  the  inspection  of 
My  person  daly  authorized  by  that  officer  or  by  the  Secretary  of  War. 

XI.  The  return  of  provisions  (Form  1)  and  return  of  commissary 
property,  (Form  8,)  Subsistence  Department,  will  be  made  and  for- 
*'«iled  to  tbe  office  of  tbe  Commissary-General  of  Subsistence  as  here- 
t"fi>ie,  where  a  similar  coarse  of  examination  and  action  shall  be  taken 
■■pOQ  them  as  is  prescribed  in  these  regulntions,  (II  to  X.) 

XIL  The  returns  of  engineer-property  will  be  made,  in  duplicate,  on 
'JH  forms  now  used  for  this  purpose,  and  forwarded  to  the  Chief  of 
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Engineers  for  bis  action,  who  vtll,  after  examination,  transmit  them  as 
prnvided  for  in  these  regulations. 
By  order  of  the  Secretary  of  War : 

E.  D.  TOWNSEND, 

AdjuUint-OeneraJ, 


War  Dkp*htment, 
qcartbbmastkk-gkmiral'h  ol'picb, 

Waikin^on,  D.  C, ,  IW-. 

To  the  eomnumding  officer  Fort  MeSenrii,  Maryland: 

Su):  I  have  the  honor  to  r^qnest  that  a  board  of  anrvey  be  by  yoa  convened  to  ascer- 
tain the  Vftliie  of  the  folio  wing- named  articles,  for  whicu  Lieutenant  A B , 

— th  Infantry,  failed  U)  accnnnt  on  hiB  retnm  of  quartemi aster  storea  for  the 

qaarter,  167-,  while  post  qnarterni aster  at  Fort ,  A.  T. :  {here  interl  a  KmI  ^f  Iht 

artida.)    Lieuteniuit  B was  notified  of  these  eirora,  (Aere  intart  the  daU  of  tvnk 

noltcc,)  but  np  to  this  date  no  correcUoD  or  satisfactory  explanation  has  be«u  rM^ved. 
Please  forward  the  report  of  the  board  to  this  office  as  soon  as  practicable- 
Very  respectiiilly,  sir,  your  obedient  servant, 


Qvtrriermiu^  Gmeral,  United  State*  Armf. 
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"^o  iMi  in  Uuitlicst^  ;  one  copy  to  be  rvtained,  ooe  U>  be  forwnrdetl  directed  to  tbe 
UiLirt«niiaster-C3«Denti  withia  (en  days  after  tbo  eod  of  the  mouth.  When  any  iocreaae 
uf  ttM  Daniber  of  persons  cmplnyrxl  .K-ciint,  a  copy  of  tlii-  niitliority  therefor  »  nccom- 
;^tr.   tb«  neport-l 
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[To  be  in  triplicate ;  one  copy  to  be  retained  by  the  tranaferring  officer,  two  to  be 
MiTcnd  to  the  receiving  officer,  who  will  take  np  the  poTsons  and  uticles  oo  bis  T^um, 
(I  or  3,)  mcd,  in  transmitting  the  same  monthly  to  the  Qnartermaster-Oeneral,  will  file 
«>  rf  the  laid  duplUatfe  with  it.] 


inyGoogIc 


-J28  BKPORT    OF    THE    SECRKTARY   OF    WAR. 

FiiBM  No-  a. 

iMDriiplite  lut  of  jK-i-miu  and  artivlet  employed  a*d  hired  it  Ihi  Quarlermatler't  D^art' 

tiunt,  and  trangftrred  by ,  al ,  to ' ' —  

at ,  OH  tht das  "/ .  1*— ■ 


5  .-  Period  fur      liate  of  hire 

gx  a   .       whiL'h  i>By  ia        orcompen- 

-,1  f  o     '         line.  Hatiou. 


I 


Totnl  aiiioiiiit  ilue , i '..|.. 


1  buuor,  tbat  the  above 


tio  lint  of  poTtous  uDd  articles  trsusferreit 

-  d»y  of ,  IS—,  uid  tbftt  tlio  p*riod* 

!■  of  hire  ov  coiiipciisatiou,  and  auonnte  due  are  correctly  Htat«id. 
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[To  be  in  duplicBto  ;  one  cop;  to  be  retaiued,  one  to  be  forwanlnl  direct  tu  tli 
QBart«niiaster-0«i>eral  witbiu  teii  days  niter  tbeead  of  the  month.  Wbenanennnni 
spp«ar«  ou  tlieiMf  rollB  b  co]>y  of  the  aiitbority  or  onler  ahoald  accomimit.v  tlii>  roll.'] 
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Foum  No.  4. 

CotmolidaUi  leim-t  of  all  Uonrxmeitl  iroom,  •lortt,  <fc,  t,-,i«rporlrd  ty ,  /jitar- 

l'rma*ler j/zwrn ,  dariiig  tht guorlfr,  II* — ,  indndiag  Ikon  traittporltd 

in  bo»U  tmmed  or  undtr  ckartrr  lo  tkt  Goternmetit. 


i     :ijl3°'|l!i 

l|lE:3'!'|lS,4:S'S!B 


IJ 


1  certify  that  the  above  report  w 


:e  of  tbe  QoTemment,  by 


El^  ShipnientB  mado  oii  boata  owned  or  iu  i  xclusive  m 
charter  or  otherwiBe,  niuC  le  indimted  in  red  ink. 

^'  llDdertbebeadof  remarks,  officers  will  in  all  CMes  give  the  general  ratefl  paid  for 
transportatioa  to  private  partiettiliirlngtlie  month,  tbe  bIbj^  of  walerin  river,  Ac 


(Signed  in  doplieate.) 
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Form  Ko,  5. 
/b«iw  nj  ttorea   traniifrmA  to on  f*« day  of ,  18    ,  for  IraMporlalioit 

[To  be   in   daplioAt^  i  both  copies  to  bo  signed  by  the  offleir  irhn  ttims  over  the 
■total,  and  to  b«  bandeil  to  the  (inaTtermaster  who  rsceivM  thuiu  for  tiuitaportfttioD.] 
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Form  No.  5. 

iHtoite iraimferred  IkU day  of ,  IS — ,  (u ,  gtiarltrmultr 

Uniied  Slate*  Army,  al ,/or  Imntporlatioit  and  drlttvrji  to 

United  Slatft  Army,  at . 


Articles  and  qtiantitieB. 


(tjigiml  ill  duplicate.) 


nigti/cdavGoOglc 


qUARTERMASTEfi-GENERAL. 


Kfcript/or  »torc»  transferred  lo  quarleniuKler at for  trantportalion 
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FoBii  Ko.  6. 


of 
imckiiEeH.  ' 


Articlen  and  'jiinii titles. 


(Signed  in  duplicate.) 
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Form  No.  V7. 

,  qiittrleruuuittr : 

"■•t.iirlj  irtHnu  of  attartrrmaiittr't  *(am  raxiced  and  imiud  in  the  quarter  ending  oh  tkt 
dag  of ,18-. 

'  T'l  bp  made  i  n  ilnplicste ;  ooe  copy  to  be  forwaided  to  the  Qiurterma8t«r-Q«iieral 
'  tlim  a)  tlays  aftnr  the  oxpinitioD  of  the  <inaTter,  the  other  to  bo  rataiaed  by  the 
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e  to  be  retsiued  by  the  ottlcer,  oue  to  be  bent  t 


Note.— In  order  to  secure  an iforaitj- in  retnnisofquarteriuaHter'g  stores,  they  shonld 
be  it«iiiixed  and  classed  nnder  the  following  heads : 
1.  Fnel. 
•i.  Forage. 
t      3.  Btraw, 

4.  Statiuueiy. 

T).  Office  and  barrack  furniture. 

6.  Means  of  transportation. 

7.  Veterinary  tools. 

8.  Blacksmiths'  tools. 

9.  Farriers'  tools. 

10.  Carpenters'  tools. 

1 1.  Wlieelwrights'  tools. 

12.  Masons'  and  bricklayere'  tuolf. 
IJ.  Saddlers' tools. 

14.  Miscellaneous  tools. 

15.  Machinery. 

16.  Hiscellaneons  stores  for  espenditnre,  alphabetically  turanged,  s 
rials,  bricks,  hoise-tuedici —   "- ' ' — -'" '    •' 
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Form  No.  SS. 
ABSTRACT   D. 


Thia  abstract  appertains  exclusively  to  the  propertj  retani,  and  is  designed  to  ahow 
lU  the  BCippliea  purchased  by  the  quutermaster,  whether  paid  for  or  Dot.  No  vouchers 
of  the  piirch»aeB  paid  for  accompany  this  abstract,  lie;  arc  in  Monthly  Abstract  A. 
PnTchacea  not  paid  for  are  vouched  as  ia  Fonn  No.  39.  j 
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n,gt.7cd3yG00glc 
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y<.n>i  So.  ja. 

ya. ,  ^bulivct  D, quaiia;  Ifl— , IMlam,  — 

Properlg  pnrrkaifd  ami  not  paid  for  bg  tml  nfqitarlei 

[To  tH!   ill    iliiplicnle;  one  «>)iy  to  lio  retaiupd  by  tlio  officer,  nm 
villi  AlMtrutt  1>,  w'itliio  *^  'lay"  iflnr  tlie  eliit  of  tlie  quarter,  tn  t 
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■TUB    USITKD   STATES, 


I  CBRTIFY,  on  honor,  that  the  above  account  is  correct  and  just ;  that  I  purehM«l 

the  artiolng  above  enutueratod  of  the  said at  the  prices  therein  chaigwl- 

amonntiug  to and ceuta,  and  that  I  have  not  paUl  the  accoaut. 

(Signed  in  duplicate.) 
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FoMM  No.  30. 
ABSTRACT  E. 


[Tvbe  in  (]iii>licBte;  one  copy  to  be  retained  b;  the  officer,  one  to  be  eeut  to  tbe 
<Vasrt«TTn»ster-Oeneral  vritb  the  Qaaiterly  Return. 

All  pioperty  received  from  other  ofllcera  Kill  be  entered  on  tbia  abstract,  wbetber 
:rceiptcd  for  or  uot.     It  mill  be  Bnpported  by  voucbere  No.  31.] 
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Fork  No.  31. 
■,  Abstract  E,  — 


[To  be  made  in  duplicate ;  both  to  be  furwnrded  or  <lelirered  to  ttie  officer  to  irboin 
the  articlfw  are  traDsferred.  He  will  retain  oae  aud  forward  the  Other,  with  liis 
Abatnct  K,  to  tbo  QuarteriiLaBter-Qeneral. 

NOTK. — When  no  invoice  is  received  the  receiTinc  offloer  will  snbatjtnte  for  this  form 
nlrtnrbtt  a  list  of  tbe  atores  received,  certitiedhyliimHelf.  Wbeatbe  penon  reapoDsi- 
'•1f  for  the  property  entered  withont  invoice  is  kuown  it  will  be  entered  in  his  name.] 
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Form  No.  33. 
AB8TEACT  F. 


TTo  be  iii»de  In  duplicate ;  one  copy  to  1>e  ret^ned  by  tbe  offlMr,  oi 
iLr  QDart«n»«steT'-G«i>«ral  nith  tbe  qnartetly  return.] 
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Form  No,  33. 
AB8TEACT  G. 
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[Ti>  fa«  iu  daplicat«;  one  copy  retBineA  by  iesuing  officer,  one  sent  to  the  Qtmrter- 
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This  form  of  reqniBition  itt  n««<l  for  a  ret^iuent,  corapnuy.  detachmeDt,  and  siDgle 
.^-.Tof  whfttnoover  rank.] 


inyGoogIc 


BEPOHT    OP   THE    SECRETARY    OP    WAR. 


Hi 

Jit  3 


|l  il|l|l 


■<|U".) 

^:•9.^  1  _ 
■"lU'O  1 

1 

~;..Kf-— 

LI  ::[■■ 


«MT 


■80iuoi[  amod.  !    i 


n-ML, 


Ill  Ml  I  I  i^fil  -^1 
SE^3.   11!  !il  1  ^J 

,  ,,  Google 


QUABTERM  .iSTER-GENKBAL. 


K..HM  So.  3.-.. 
-,  Abfltroct  0,  — 
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No.  of  aDuiwIs. 


s\l 


A  i. 


I    1    I 
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Commanding. 
(Signed  ID  duplicate.) 
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ABSTRACT   H. 

,  quarfti-matler 

[To  be  in  duplicate  j  one  copy  to  bo  retained  by  the  officer,  one  eent  witli  tbo  quar- 
■trif  ntara  to  tbe  Qnartennaater-Qeneral. 

TliF  •tatiouery  lueU  by  the  qnanecoMstec  in  the  poblic  service  is  entered  on  this 
•'■'net,  aa  are  al]  isened  by  him. 

Tbc  Yoacber  to  tbis  alwtiact  is  Form  3T. 

TruufetB  «Lie  entered  on  Abstract  K.] 
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Form  No.  38. 

Abstract  I.  quarter,  18—. 

JrlieU»  er^sded,  toil,  deatroi/ed  and  lold. 

,  qiiartermaater ,  United  States  Army,  at . 

[To  be  in  duplicate  ;  one  copy  T«taioed  by  the  officer,  one  sent  with  tlie  quarterly 
irtarn  to  tbe  QaartermasteT-Oeneral.  The  voacbere  to  this  abatrect  are  Forme  39, 40,  . 
II.  Stationery  expended  by^  tbe  qnnrtermaster  for  public  service  in  Ills  own  office 
'boald  not  be  entered  on  this  alistract ;  it  alionld  be  entered  aud  accounted  for  on 
ilianct  H.] 
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Form  No.  33. 

Voticber  No. ,  AbstrtMt  I, qiiarler,  Id — . 

}l"Htklf  litl  <ff  slore*  rxpenitd, ,  qHanermmter ,  TJnittit  Slata  Armf, 

at ,  tn  the  month  of ,  18—. 

[To  be  in  dnplicat« ;  oDe  copy  to  be  retnined  bf  tbe  officer,  one  to  be  seat  to  the 
(^urtrnoaster- General  with  tbe  Quarterly  Abstract  I. 

NOTK. — This  list  sboald  be  made  oat  moathly ,  to  enable  tbe  quartermaster  to  know 
Die  exact  state  of  his  aupplies.  The  abntract,  when  forwarded,  will  be  accompanied 
-T  «ll  tbe  monthly  lists.] 
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FOKM  No.  39.— (Voacher  to  Abstract  I.) 


merated  £aTe  been  necossarily  expended  in  the  pablic  serrioe  at  this  station,  as  iodi- 
oated  bj  tbe  marginal  remarks  annexed  to  them,  respectivel;. 


(Signed  in  duplicate.) 


inyGoogIc 


QUARTERMASTEB-OEKERAL. 


Form  No.  40. 

— ,  Abstract  I, 


Artidet  iott  or  itttroyid  m  thtmoHlk^ ,  18 — . 

[To  be  in  dapli<!at«;  one  c«py  to  be  retained  by  the  officer,  one  to  be  seut  to  the 
QoHtonnaster-Oeneral  with  the  Qnarbecly  Abstract  I. 

NOTK. — This  lilt  ahonld  be  made  ont  mootbly,  to  enable  the  qnarterniaBter  to  know 
dieenaet  state  of  hie  eappliee.  The  abstract,  when  forwarded,  will  be  accompanied 
bjaU  the  monthly  ligts.] 
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Form  Ko.  40.— (Voucher  to  Abstract  L) 


LM  of  artidet  foul  or  datroyed  in  tie  jmhlie  lar 
0/ ,qiiartentuultr r7..-i*j 


■iiiiu  iwiiw  u>          ■    wMlt  t»  |ii>Mr<Miiaii  and  iJwrf 
-,  Vnittd  Slate*  Army,  in  the  numlk  of ,  18-. 


Number  or  quantit]'. 


Circumstances  tkDd  c; 


I  oertif]^  that  the  several  articles  of  q^nartennaster'a  stores  alKive  eaainN»t«d  bi" 
been  aDBvoidably  lost  or  destroyed  while  in  the  public  serrice,  u  indicated  bjtbt 
remarks  annexed  to  them,  respectively. 


Approved : 

Cvmmandng. 
( Signed  in  duplicate.) 
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T  Ko. ,  Abstract  I, (iiiartor 

AccoiKT  nv  Sales  at  Aictios". 


depontory  to  the  credit  of  the  Troaaiirer  of  the  United  States ;  tlie  orlj^iaal  certificate 
of  deposit  to  be  forwarded  at  one  to  the  QuattermnHter-Oeneral,  with  one  cop;  of  this 
Kcoaat  of  aaleti,  aud  the  dapllcat«*  certificates  of  deposit  filed  with  the  occoanta- 
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Form  So.  41. -(Voucher  to  Abstract  I.) 

Aeatujit  of  taleao/articlu  of  pallicproptrig  kU  at  public  auction  al ,  under  tke  dtrti- 

(ion  of ,  qnartermagler ,  United  Stata  Arwy,  on  thr q^ , 


Nnmb«r  or  quantity. 


I  certify  tliat  tbo  above 


it  of  sales  is  accnrate  aud  just. 


I  certify  tbat  tbe  aboTe-enume rated  articles  wero  sold  at  public  aactioo,  as  above 

stated,  pursnaut  to ,  anil  the  amonnt  receiveil  tberefrom,  aft«r  deducting  the 

expenses  of  the  salo,  (the  youchers  for  nbicb  are  filed  herewith,)  has  been  taken  ap«n 
my  accouot-ourreDt  for  the  month  of ,  18—, 

Qiiartenaada'. 
(Signed  in  duplicate.) 
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Form  No.  43. 

Abitract  K, qnarter,  16—. 

Jriitltt  Irang/trred  bj/ ,  qaarlermaiiler ,  Vniled  3laU»  Arms,  at . 

[To  be  in  daplicnte ;  one  copy  retained  by  officer,  oae  seut  to  QuaTtenDa8ter.GeneraI 
vjth  qnarterly  relurn. 

Note. — This  abstract  contaiDH  all  tracsfeni  of  stnree  to  other  oEBcera,  to  be  accooDted 
for  by  them ;  the  voucben  will  be  their  receipts.  When  these  are  not  receiTed  in  time, 
Ibe  quartennaeter  will  Hubatitule  bis  onn  certified  liet  of  the  etores  Bent  and  the  bill 
of  ladiDg.     The  receipts  he  will  aftenrard  transmit  when  he  receives  them.] 
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QUARTERH  A  BTER-GENERAL. 


Form  No.  43. 

Voutlier  No. ,  Abalract  K, ijaarter,  18—. 

hwiflftr  quarlmnasler't  itoret  trannftrrtd  to gaarlerntiuter 

on  Ihe day  of ,  l-i— . 
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Number  orqusotit;. 


Signi><l  in  duplicate.) 
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QUARTERMASTER-GKXERAl.. 


Form  X.>.  44. 


Voiii'lier  N"». ,  Abstruct  K, iinavkr,  16- 


Spnial  ItcqiiiniCiOn. 

[To  bu  in  <Iu[<Iii.'ntu ;  one  copy  to  be  retniDed  Tiy  the  olllcer  irlio  isHucs  the  propcrt}', 
one  to  be  sent  to  the  Quartcrmaater-Genemi,  irith  Abstract  K,  at  the  end  of  the  qnuter.} 

Tbe  oast  of  articles  issued  or  transferred  on  special  Tetjataition,  and  orders  of  com- 
nmndiiiK  officora,  will  be  eatf^red  on  the  requisition  and  ou  the  list  or  iiivoicfl  furnished 
the  receiving  officer. 

If  tbe  nnartermostcr  has  the  property  on  hnud  he  will  take  the  receipt  of  the  officer 
to  wbom  he  issues  or  transfers  it  on  this  fomi,  and  nill  file  it  with  Quarterly  Abstract  K. 

If  the  qnartemiastor  has  not  the  property  on  hand  lie  will  eubrait  tbe  Special  lieqoi- 
slion  to  the  eommouding  oltlcer  for  onlers. 

Who  in  ordered  to  piirphasc  it,  the  requisition,  wlfli  tlie  cirdcr,  will  be  filed  with  the 
parchoso  voucher:^ 

IS  W 
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]-ollM  No.  44.— (\omLir  lo  Abstrj.ct  K,) 
Sperinl  reqiiiiiliou. 


CmatuaiidiKS. 
,  (jiinrtemiaater,  United 


(Signed  in  UopUcnte.) 


nigti/cdavGoOglc 
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7. — Geno-al  Ordern  Ho.  73. 

WaB  1>EPABTMEKT,  ADJUTAKl-GENERAI.*!i  OKKICE, 

Washington,  December  26,1871. 

The  accompnnyiDg  table  of  the  price  of  clothing  and  equipage  for  the 
Army  of  the  United  States,  with  the  allowance  to  each  soldier  for 
clothing  in  kind  daring  each  year  of  his  enlistment,  and  the  money 
allowance  therefor  for  each  month  and  year,  is  approved  and  published 
for  the  information  and  guidance  of  all  concerned.  It  will  take  effect 
OD  the  1st  of  January,  1S72,  and  will  remain  in  force  until  further 
orders. 

Knapsacks,  liaversacks,  canteens,  canteen-straps,  and  gi-cat-coat 
straps,  will  hereafter  be  supplied  by  the  Ordnance  Department. 

Commanding  officers  of  companies  and  detachments,  accountable  for 
the  articles  above  mentioned,  will  have  the  unserviceable  inspected  and 
disposed  of  as  camp  and  garrison  equipage ;  the  serviceable  they  will 
transfer  from  the  Return  of  Clothing  and  Eqnipage  to  the  Beturn  of 
Ordnance  Stores,  filing  a  receipt  for  the  articles  with  the  Itetam  of 
Clothing  and  Equipage,  and  an  invoice  with  the  Return  of  Oi'dnancc 
Stores. 

All  post  quartermasters  having  such  articles  in  charge  will  in  like 
manner  dispose  of  the  unserviceable,  and  transfer  the  serviceable  to  the 
officer  at  the  post  having  charge  of  ordnance  stores  for  issue.  (See  par. 
1420,  Eevised  Regulations,  1863,  for  the  Army.) 

A  like  dis]>osition  will  be  made  of  such  unserviceable  articles  in  the 
possession  of  officers  in  charge  of  depots ;  but  the  serviceable  will  be 
reported  to  the  Chief  of  Ordnance  for  his  orders. 

By  order  of  the  Secretary  of  War. 

E.*l>.  TOWNSEND, 

Aftju  iant-  General. 
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Cifi.  light  BTtillerT,ii'ltlitrimniiiig*,c<>inlife(» 

PlumF,  iM  hoiw-liklr 

Htt,  i^lh  tiimmluga,  complats 

Fonie*  MP 

(3aTer  for  foTBjn  cap 

(;(wt,ai  Jacket 

■Bootoea,  piiJnDr '.'.'..  .'...'..I.'.'.'.. 

StocklDj^a,  paira  of...,.,._. ...,...-...,..., ., .._. 

SlablfrftMli.'  ("fur Wun'tid  iianV, ^  1 1 ! I '.'"".".'.!!"" ^ "''.'.'."'. '. 

Fatlno  oTBralla.  (rorenfiiiuwra  and  ardnaocp) 

Blankot.  woolen 

BUuiket.  waUr-prouf;  (for  foot-troopi<) 

Poooho",  iraWr-proor,  {for  moimlea  Iroopi) 

•MoiiDIPdmCTunajTCMirpdnrpalrof  boolaanil  tivfl  ptinrof ' 


» loateml  of  foqr  paira  of  lrai'<" 
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BKPOKT    OF   THE   SECEKTARY    OF    WAR. 


.S. — Pamphlet  of  dramngt  of  mililarff  bmldingn  recommended  to  the  Secre- 
tary of  War  by  the  Board  ou  Revigion  of  the  Army  Regnlatiorm. 

War  Dei'Ae'iment, 
(iraeteesiaktbe-gbneeal's  office, 

Waahington,  D.  C,  8^tember  14, 1872. 
The  accojupaiij-inj;  drawings  of  military  buildings  were  reeotninendwl 
to  the  Secretary  of  War  by  the  Board  ou  Bevisiou  of  tlio  Army  Itegn- 
lationa. 

M.  C.  MEIGS, 
(fiiatiei-maatcrdeiieral,  Brn-et  Major-QeneraJ,  U.  iS'.  .1. 
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(JUAHTICHMA^iTKK-UKNKIiAI,. 


!i. — Lint  of  number  of  iiiterincntK  of  Unhii  xoldicm  in  national  mililarff 
ccmcterieM. 

Wac  Department, 

)il'ABTER5tA8TBE-GEJJERAJ.'S  OFFICE. 

Washington,  J>.  (J., ,  1S72. 

Sir:  1  ioclost^  bei-ewith  "List  of  national  cemeteries,  &e.,  with 
number  of  grarca  in  each,"  for  which  head-stoDfS  are  needeil,  under  act 
of  Congress  of  June  8, 1872 ;  also,  "  Information  for  bidders." 
'Z'So  size,  kind  of  stone,  or  stylo  of  letter  is  prescribed.  The  law 
lequires  the  AVar  Department  to  invite  proposals  for  hend-atones.  From 
the  designs  and  samples  devised  anil  submitted  by  the  bidders,  the 
Secretary  of  War  wilt  make  a  selection,  as  required  by  the  law,  which 
has  been  distributed  to  nil  who  have  asked  for  it.  This  is  nil  the  infor- 
mation communicated  to  the  Quartermaster-Genond. 
Verv  respectfully,  vonr  obedient  servant, 

M.  C.  MEIGS, 
<^itartcrmnittcr<Sencrai,  liieret  MajorGfnernl,  U.  IS.  A. 
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LM  of  nnmbrr  of  iulermcHti  of  VaioH  toldim  ih  nalioHat  atilitarf  ivuiilri-iri  mi  in  -rur- 


-   Ont 


White  nulll.-eiiHler: 
ODil  cvmoterlrfl 


Lous  lalaiul.  rlRht  inileii  ttnm  Xvw  York 

iBevirrlj-.X.J 

inilVV  iRHn'i>hllB'4t ' 


.S}<-L 


Knn)  Comelpr;- 

'  bnnhCniDMi^-. 
!ct  lllll  Cemrtfry. 


I^inpcctll 
AlltielwnC 


>(  Bntlliebrnvniiti,  vi 

.  I  .{ear  BiMo).  nevmttr 
I      phlB. 

.-  .UFIilI«letphU,Pii,.. 

.1  AtCli«Uir>a.,iHWuil 

.'  At  HurrtiibiirEli.  !■■ 

.'  A(Tark,P«..aiie.h*lfm11fri'niniiillway-><Uilk>D' 

.'  One-half  mile  frani  Shtrpchnri-li,  M<1 


iriiy-atiillan.| 


paUm^ 


city  ntaX  Coiuflirv 

Colli  Hu-lmr  Cumeleiy 

l>mLiTlllD  CeDielcry -. 

>'roileriek»burBb  Ctnicltry . 

Fort  HurisuD  Ci'ioctcry . . . 

Qltndile  Cumctery 

IlHaptm  Uennte^ 

Po|iUr  Grore  Oeiue(i;ry . . . . 


Ktmuilai  Cemetery 

KeTeD  Pbuw  (Jemetcrv  -  - 
WtDdbeMer  Ceawtcry. . . 


I  At  Culpeptr  Couil-llcnii 

.'  One  uid  one-hnTf  mlln  from  VUv  Poiut.  Vn. . . 
.   Kleven  nn<l  oii<>-lii]r  milcii  Ihxu  llicbuiDDd.  Vn.. 

.    AtDinTUIe.Va 

..  At  FredprickHbiirsb,  Va.,  oue  inilp  fiinn  the 
I     r«Uir»T-«f-'—  ' 

J  ElihtmllH 

.'  nlUenmU 

.'  One-half  mile  ftvin  Hmnpton,  Vn 
. '  Tire  mllH  tfoin  I'elenburirh.  Vi 
.    Threr— ' ■.-.•-■.—  - -i 


S,a08  .  itm     lia: 


n  Rkbnianrt.  V 


ir-lulfmltn  fnini  RIobiniinil,  V 


UraAoB  Cenetpij 

Inmiim  Parle  Ccuolnv . . 

Xew  Berne  Cemetery 

Itolelsh  Centotrty 


nBeme.N.C; ■    i,  1(S 


WilainKion  CeoKtery . . 
yew  Albany  CeniMfry. . 
Orovn  llin  Cainotery . . . 

AtUnnton  Ccmetfl'y 

A1i>xaadtiB  Cemrterv . . . 
IklleJUuirCenicWry.. 

SuUicr*'  Home  C('iuMi'r> 
italtlo  Cemetct; 


Mobile  Cemetery 

llarrucBa  Cemetery 
ViCbancm  Comotei^'. , 


.1  One  mile  ftomKsMEh.N.r.. 
.!  (>Be-lialfalleftvm£ll(bnrv.  K. 
""    '    DiWIlmlngtoD,  X.  r 

.  (Mm  Indiananollis  J.— 

milei  Inm  WaaliluirtuD,  H.  C 

.■  At  AloiHiKlTia,  Va 

.    Uu  the  Potomac   Itiver,  onpuiiltv    Kiln 
FeiTy. 

.:  Twaaiilaiifl'omWs>liiDBtun.  D.I- 

J  Fuar  iDlleii  l^onl  Wiibiiictnii,  U,C 

':  Thne-ronrthiimi]envinlteaiiruH','K.c" 
.    At  Mobile  Ala . . 


ei     13,U:     AK    : 


Naabvllio  Cemetery 

I^itt  IKmolaDn  Cemetery. . , 


Ueniplii*  Cenu 
■■ittabnrsh  Lai 
Andetmnvilla ' 


..._Ccm»lory  .. 

Marietta  Ceroelrry 

Corlntb  Cemetery 

Xatchei  Cnmvtery 

Vlcktbnrsh  CemotnT 

Chalmette  Cemetery 


_    _  le-hair  miles  from  Lebanon.  Kv.... 

.  AtMllbi»priun.LlD(»ln«llle.  Ky 

.  SlimllMtVumNleholMTlllr.Ky 

Thive-fourlhii  mile  ftani  Knoivllti'.  Ti-Dii 

'  One  and  oaG-fourlli  nlles  IhHn  Cbattanoosa'  ' 

'  Six  mllea  ftom  Nuhvilli-,  Teun 

i  Tfane  mileii  finm  Muifrei'KlHnvngli.  Teun 

One-hiltnille  fnim  Dover,  Tenn 

Slimlteaf^DmUeniuhia.  Tenn 

'  Three  and  onc-barth  milm  rreui  »bllab,  Ivnu  '■ 

At  Andersouvllle,  Ua 

At  llarieMa.  (ia 

:  Tkree-roDitba  mile  from  Corialh.  Mlwi. 

Onr  and  one-balf  mllee  from  ynlcbei.  MIm.  . . . 

At  Vlckaborjth.  MlM 

;  Kli  miles  mm  N'ew  Orli»D»,  I,H 

"  **  "  "a  Reoge.  Ijt  - , 


Port  Smith  Comet 

Jefi^TMn  IhnToi'ki 


.  OneaDdone-halfmiiesrromUttleltaclE.Ark.     3,161 

.  OgB.fonrtbmllerramPorlSmlth.Ark.. 

.  ChMi-lialf  mile  fi-om  FaTettevllle.  Ark 

.  On  the  military  nwrre  of  JrflVrson  Hun 


1.3K     i.ai     tflj  1 


VCARTEKM  ASTER -GENERAL. 
LM»f  MM\xr  of  iHlti-mcHti  of  UHion  tolHiri',  <|''i'.~ 


I'ucpUotlcr  (:«■..__.. 
Vgud  CilT  CeiKtrry 


I  ■         f- 

...\  AtJetliancniClty,  U» I  M 

...   TliT»iiill«nwnSpriDEnclil,Mo i  lO 

..lBiiuUMAnD8pTliisfldd.lll [  l,l» 

..iOiw>BdoD»iMUnliRibin>HaiiiulClty,Ill..i  u,la 


_., .IntheUliiiHHiTlRiTer 

Cauctny  i  Oot-bdriBileft«mFartL<aTeDwartb,KaB*...| 

Cmelery OneaodaDe-luUiallMlhini  FortScoll.KuiH..' 

■I  (.VmrtetT  - At  Fort  Ollmn,  lodUn  Territory 

J — <• ^ffy AIB»it«r8pringB.  C — 


Lt  Keokak,  low*... 
Tntnl  .. 


LIST  Of  CKMKTKHll!!!  O 


>■  n  Si  fcnyln-.  Xew  York  Harbor.  Hew  York 

l.nUMilltoo,  \ew  YorkTlarhm-,  New  York  .... 
ViUrti  >  PalBt.  New  York  Harbor.  New  York  . ... 

>^I  HiHk.  New  York  Harbor,  Hew  York 

I«ni'>.  Iiluid.  Kow  York  Barinr,  Mew  Yorii 

■^••lUn.  Etnir^  N«w  York 

l^niDatm.  W  jominji  Counly.  Tlew  York 

;i™t  .Vlbenj,  Xew  York 

'•nCninialm.  Xew  York  Harbor,  Sew  Verk  — 

)inunl.  Kewirk,  New  Jemv 

t.riJi|iiia.Sewport.HlHidBl«Iainl 

I'n  Wiil.it<irtk,l<e*  York  H«bor,Ji™  York.. 

n^ifborib  Barrack*.  ?few  Yorii 

r'-bngd.MFWBociielle,  Now  York 

'  iiinlir,  Sew  Uaveo,  CoanreUeot 

^"RT-n.Kew  Haven.  Coaneelient 

*l«™d,  LeoWniriih,  dnUMctieot 

i_T.^._..  ..  .  LondoB,  Connecticut 


!llfi 


>di  Jiha'*,  VoTccater,  llaaaehiiaetta 

1^  CioTF.  UanckeMcr.  New  Hantpabln . . 
'  ■B'r  UaHbMler.  New  Hanpahtre 

;i^,'.-»l.l..XewH»mp«hlro 

'■■■'Knrfrrj,  Rye.  Sew  Uampahlre 

■ii* '-mlefT. Comxirf,  New Bantpahim  ... 
'><Vai)aa.  MaDcbeater,  New  HampfOlire . . 

'^'U.  Mawbf  Iter.  New  nampakli« 

'»  .  ruga,  Maocbnter,  New  Hampahlrv . . 

U'-TULMaDeheAtpr.  XewHanipafalrr 

■*"«>»*.  Xew  Hamiwhire 

,::■«'»*'■  H'wllaniprtlre 

^JtiaiMa,  Vermont 

*wl^tler,  Vtrmnnt 

■*»T''«Menr,  Prrry.  Ualiie 

'.-nsinivu.  birtpon.  Ualoe 

1™«'"UT,  Ponlaad,  Ifaine 

J  *K  Hnpe.  Wh  t  Hoibdry,  if  a  whuKtbi 

■-^n.Cbrlan,  HaaHcboaetM 

'•j^nClir.UhrlH.  Ua«ackiiaatW 

''■t"""!,  BruokUne,  UMHchiiMMa 

"iiwUTt  HmikUne,  UaaaacbuaeUe.. 

•>S-<dr  I'aahrMaf.  HauarhiuwtU 


REIHUtT   OF   TlIK    SWMlKTAlrV    OK    W.Vl;. 
tjttof  KHOtbrr  of  iiiltrmrHtt  of  f.'niuB  mldirri'.  itr.— (.'untim 


flow,  Won'rutiT,  UiuuiHeiiiiitctlK 

Uty.CaubrblKP.  MuMuicliiiiwUa 

Fort  Porter,  iKiffida,  Ke«  York . 

Fort  XUinn,  YuunsMawD,  Ifev  York 

ywtUntatlii,<lHirF«>.KiiwTnTk 

UadUom  Bnnrkii.  S<ickell>  HbtImt.  Xtjr  Turk 

i'dmiit  Lawn.  BuflUo,  Sew  York 

Uowrtiiap  Hill.  Bubio.  Xew  York 

IIds  HOI,  Ballkl»,XB«  York 

l-alilHpriDi,  lMk]i«rt,}I»w£ark 

Mount  Hofip,  UorlmliY.  Knr  York 

l»di.Scn«ca  Count)-,  How  York 

(Iierry  Crwk,  Cbiintniiqaa.  K«w  Totk 

SoTsutoD,  IinEcme  Connty,  PoDDiiylTHstB 

Saint jMnrrtEpiai-aiial.  Briatol.  roDDij-h-anla 

Rnnl.Chpiitrr.l'oiiniirlmiiii 

tUntMictuplXChoitiT,  PcDujlTuibl 

Odd  FeUow*.  'i'aiiuiiui,  Pcnurlrsala 

Il^nnan  Refomted  uid  Lntlii'na,  Tamaniu.  ri'iinsTlvuuin.  ■ 

SprlngJlel.i.  HhlppcnMburifh.  I'eunaylvMiU 

LathenD,  milp|i«uborKli;P«D°>ylvaDla 

Ceuplery  tno  inllni  rruoi  SUppcutbnrab,  Psaiui.vli-uiiia 

Kaaton  Cemctory,  Kiwlun.  I'fDnnj'lTaaU 

.Vmdl'B.  Kaaton.  tViinavlTanla 

Itay'a,  Kwtmi.  I'cDnitrlVanU 

Vimt  PrMbytman,  KMtan.  PenDiylratiU 

<iBtniau  Cfltlmllr,  £aaton.  Penuylvania 

Lutbenn.  Unllldarnhnreb.  ronnaylvaiiU 

I'mbyicrlBn.  Holllilinbumb,  PenuavIcHala 

(Catholic  HolUdayalnircb,  Pnnnaylvui  Ik 

Aabuiy.  Uallldayabnixb,  PannaylTanla 

Diukuil,  lIoHbUTiburEb,  PennaylranU 

Pbllllpabarcb.  l-ennaylraBta 

MrtbodlM  E^aropal.  Hrrccrabargh.  Ponnaylrania 

I'leabytfrbm,  Mrrenabmnb,  Pannsylriiiia 

[TnioD.  UptoB,  PrnDHylnnbi 

I Jickawaien.  Pike  t^nnty.  Pennaylnnia 

.Ulpghtny,  Ppnniiylvania 

Aahlanil.  CaTHslr,  PcDMylvaaU 

Cpdar  Grove,  Cbambflnburffb,  I'enuaylTanla 

I'-lun-n  Point,  XewJeraey 

Pea  Patch  Inland,  UeUwara 

Wllnluston and  Urandy wine,  Delaware.... 

Mid  Swede's.  Vilnilneton.  DeUwi- 


Zkin  Uelhodbt  EnlKvpal.  Wilmlnetaa.  Delaware 

Aabnry  CbapeL  Wllmlnitton,  Delaware 

SalDt  Uaiy'a  L'altiollR.  '^YI]mlD|;ton,  Dalawars 

Monot  Lebanon  Ualliodlat  Eplaeopal.  VIlmlnRton,  Uelawnre. . . 

ITewark  UethodUt  Bi^Kiqwl,  WIImlDgtoD,  D^ware 

Uonut  Pleanaiit  Holfaodlat  Eptacopal,  Wilmington.  Delaware. . . 

Halnt  Feter'a  Hethodlit  XpUcopaT.  Wllmiiiitloii.  Delaware 

Vonnt  Salem  Uetbodlat  EplKonal,  WUmington,  DeUware 

Kflwport  Uelbodlat  EptHopai,  Wilmington,  Delaware 

naini  James  Urthodliit  Efriacopal.  WUmlDjjtoii,  Delawarr 

I'reabvterian.  WllminctDa,  DeUware 

Frieoda',  WUmington, Ttelawaie 

KaintMaTy'aCatiiiolicPittabnreb,  PeDDaylTania 

Koaa  Bill.  Cfaicago.  Illinois 

Oakwoori,  CbbMCo.  lUluols 

Xpriu  Grore.  ClneiDnatl,  Ohio 

Uahhril,  ETansTillc  Indiana 

OrrenlawD.  Colnubos,  Oblo 


QaUlpolia.  (Ibla. 
Woodland,  "' 


ad.  Ohio... 


■wood.  Detroit,  Wcblgan 

Jaekwn,  Ifiehlitan 

Oakblll,  Handnsky.  Ohki 

Oakhlll,  Grand  IU|ri>Is.  UioblRan. . . 

Oakhill  Jannst-llle.  Wlaeonsln 

Forest  Bill,  Usdlson.  Wisconsin  . . 

Koond.  Ilaclne,  Wisennsln 

CrownhllL  Kiie\m.  '^ViaH>neln 

Xpniwlia.  -Wliieciiwiii 
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Iff  Hi 


liiwn  Bir,  ^lucmuln . 


('hleD.Wi«r<>m«iii.. 


>V<>.llUw4x - 


l^nn^  Fort  Wayne,  ImUniu 

i«u  TDwaibin.  UaTtholiiHinr  (.'amity.  laiUuiu. . . 

IMUM,  llkttui 

■^ar  liiita'  TnTiukiii,  (Tlsv  t'ounl r,  IndlHuii . . . 
<v«-rhiliiI,|-1a;CmiBly,lndluu 


NIJrrT>«ii>1ijn.  Dnrbom  j.'oiuilj-,  Iniilaua 

I  n.vr  I'rfrk  TiiKintlilii.  DFarhotn  Omuitv,  ln<liaiiii 

il.mmiTuiniiJiLB,  IKiirboniCoaBty.liiiliniia 

Jn'iLTiittiixhIp,  IVarbum  Cuiinty,  Iiidliuia 


'T  ChaprL  lUuoiulBirioii,  IndbiiiH, . . . 


I^T^Ri*.  FranUlB  CnBDiy,  ImliiiBB . 
'•'Ii3ni.  FraakHa  ('otmtr,  Indiana. 
iMi'd, KMakHn <^Dty.  IndtoBa.... 


.tinDrtb  biriil  lin 


7*1 1  iH-k  Tawnibln,  Hmnr  Countv.  ludliiDu 
,'»»MiT<>«Biai[|t.  Hcnrjrt^Dty,  ludiaiw... 

'' Urn.  Omyf  maty.  liMtaM 

■av  Hmn  r«aiitv,  I>d(aaa 

>WU'iiTnn^tp,RnnTCaiiBt,T,  Indiana... 
'^--J  lima^iu.IIi-Brjrl'niiDty,  Inilluia  .... 

,  -ni  TiHcaihlii.  Henry  Cannty.Iailiana 

'■■T Timuhln,  II>«ry  I'onnty.  Indiana...  .. 

r-—o  T-vmhiu.  Mrary  Connlv.  Initi'aiia.! 
ti.i~.kTu«iii*)p,Hcury  County.  Indiana 
>>^'T..iulilp.  M.-nn-l'nuntT.nidlHna  .... 

^hn^riijlt  La|[nui|p|.  Civnoly.  IhdiaDa 

V*.-7iii..  LawiMirr  i'.mnt.v.  Indiana 

;"'"-r«miT,  Indiana 

»-•!  I  ™t»iwii«n  i-mi'iit.; ;  ii;.iii;.ii;,,v.' 

■^'1  llodumi  <:auBfT.  Indiana 

'«>-rkiiJ.liadlw>a<^ntv.  Indiana 

^"kljmty.  Indinna 

''tlw.  lUiJoiCofiiity.  iitdiaun 

J* ' '  '''mvtf.  lacuna 


..oogic 
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lit 


Ki 


UmpDTt,  OwcD  (lountr.  Inillaiin  . . 
SpencfT,  Oinn  Cmuty,  Inillaiui .. 

Itven  Cunnty,  InilliBD 

UatllM,  Farin  Oonnty,  iDdlann. . . . 


l>>rknUnBnty.Iiiillau 

KhelliyvHle,  flhelby  VoDaty.  IdiIIum 

AC  nDntr.  BuIllvRii  Cronty,  Indhiiui 

NcirLcbaiiHi.HuIllmibaiutv.lDillBua... 

BvaiuTillr,  tuaiiran  Uously,  fitaiuu 

Sulltvan  CDDBty.  IniUuB 

iUe,  flwitinliind  I'aniil.i-,  Indlann. . 


At  QoniP,  VIhi  Cuiiuly,  flulkau. . . 
PilioVllliBP.WB— '•— •-  '-■" 
Bmt,  'n'uIiiBBti 
ItinAoi'Dadi,  UTi 


nmOi.  Wbtub  I'muily,  InilU 
n,  WBTTie  Conuty,  InniBlut.*. 
rUks  wajiw  UiuDty,  Ipdlaui 


Mileu,  >v<vv '''™'''?' '"*""'"' 

JB  Tmrniililp,  VTarnc  Uoanly.  Indlsua 

WHiblugtmi,W>yDaCadiity,  Indinnn 

UBTriMui  ToWiulilp,  Wiiyin  CntiDty,  IniKnua 

Xltlun  Tovmihip,  iVayuB  Vonntr,  IniUaiiB. 

UiyiHlawn,  Wayos  Cnnnty,  Iiiiluiu 

AUDKtoD  Towiwhlp.  W'nyna  Comitj',  lodiana 

WaywUDonty.  Indian*..... 


Klmwiml,  ColnmiiiB,  Siiotb  CanlluB.  ■ . 


ATacraal  bluul,  Saint  Limla,  Ulwmri  .. 
Altnn.  lUlaola... 


iniud  Clry.  KiiiinM... 


yort  BilPy.  Kiniiui 

Fnrt  n'lilIiHv.  Knunx 

FdtI  H*yni.K*OMui 

Fort  Jjiriiwi,  Knii«H 

Fort  Uodgi'.  KmiuH 

Fnrt  LTon.  CplooiUn  Trnitolr 

Fnrt  Viniwle,  New  Ueilco  territory . . 

Fcvt  RarlsDd,  CoUiradD  Tenilory 

ttjTt  McRoe,  Kew  Mexico  TerritoO'.... 
Fort  Rvlilcn,  Kew  Uuileo  Torritory  . . 


fan  KtimbJii;  Kev  Heiioo  Teirikv;- . 
""^  " """  tr  M«leo  Territory  .. 


pilco  Territory  . . 


FortBaaaom.Ki.     __  _ _ 

Fort  Bayanl.  Xevr  MfiIoo  Territorj- 

Fort  Lowell.  KeirUexlcD  Tnritoij' 

FortUnliio,  Vtw  H«tiM>  Territory 

FartVniff.NnrIfcxlooTeiTitOTy 

Fort  CmuulnEii,  Sew  Kexico  Temton' . . 

HastaFt.  N'Fur  Mexico  TerrilacT 

Fort  FUhnnm  Kfw  iUiOm  Tetritnry  . . . . 
Loa  Finns,  Sen  Meiiro  Terrllory 
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Lul  11/  nnmhir  of  JHfFrm^Hfii  iif  I'liioH  Kotititn,  ifr. — Cuiitiiiucil. 


m  Sf4:«JcL.  Colontdn  T*rritory  . . . 

_  « ■.-olewilo  Terrilori- 

■wU.  W/onilns  I'eniliii 


I'lt  Bddp-r.  VyomiDK  Tcrrlton- 

F.M  mifttrir.  VvDmlae  Territory  .. 

fnt  UniBif .  VTomlnR  Icrritorv 

Fitt  l>tlr|iiMii.  Wymilns  Tcrrilan... 

tai  KiiHL  n-YomlncTrrrihiT7  

Ffli  I'hil  Kumer.  TriiiiolnB  Twritnn 

•  'jDirUonelu.  TTtnh  Trrntnn- 

liiSDrllin^UlDiipwta 

1  ■  It  Rliib-v,  Kinnrmili 

)'T' Widiiwwlli,  Ilakiilii  TiTTltury 


riin'""t»  f»r  lima-itouti  M  untiimnl  mirilms  irmrlirifi. 

WU!  ]>MVUIT«KN  1.  </l  -Mil  KKMASTE|MJK\K1:A1.s  OfVlCE. 

!\'a»hiiigleH,  II.  C,  AH/fnnl  I,  lali. 

Ptu]HiMl»  :in-  itiviled  fur  iDiirkiliK  tliu  ^iiVi>H  in  t1i<'  natiounl  (.'ciueterii'H  iis  required 
I'jUh',  to  be  addressed  to  the  (juarteriiiaHter-Cieuerul,  Wa8biu<;toii,  D.  ('. 

IVupmalH  should  Btnti!  tbo  price  forcncli  Leud-Htunc,  x>n>perl,vinwrll>cd,nnd!«:t  nt  thu 
k^  of  tbe  gravp,  in  canli  nntiouaL  militarv  eeinetorv. 

l<ido  m*r  lie  for  thp  whole  Trnrk  of  all  tlie  (.rn  id  tries,  nr  fiii'  that  of  hcvithI  cl-iuu- 
■■-rin  JD  a  diiitrict,  or  for  .1  Hincle  cemetcr.v. 

Thf  bonds  reiiiiliT.1  will li*  iu  nnioiiiit  tivi-iitv  <■,"  1)  jwr  <L'iit.  of  the  totiil ainoiiiit  of 
••fh  runlract. 

All  propnui.H  n'epived  Iiy  the  tjiiarteniiiiNter-fleueral  n  ill  be  opoiied  uii  tlio  13th  day 
"'  litl«bi-r.  IrC-i,  at  uoon,  at  tlio  otHce  of  the  Qiiurt><rniaHt?r-Geiieral,  WashingtOD,  ]J. 
<  ~  >D  presence  of  biddeis,  and  contractN  mill  be  awarded  to  the  lonest  re»)ioiiKibl>' 
I'iiMns.  as  soon  sm  the  comparison  of  the  namples  aDd  piices  can  lie  completed,  pn>- 
'  "Inl  the  MtnpIcK  are  deemed  suitable  by  tlie  Secretary  of  TV'ar, 

All  >am[>1e«  sbouid  1>e  distinctly  uuirked  in  order  to  prevent  uiistakKS. 

l-i*l  of  the  reioeteriee.  with  the  number  of  Rrnvps  in  each,  together  with  full  iufor- 
iiiion  a*  to  conditions,  reqnirements,  Ac,  will  Im  furnished  on  application  in  vrritiup 
!■•  ihi-  (Juartf  rniasteT-(ieneTaI,  »t  WosliiiiKton,  V.  C. 

Ijivelufieri  runlaiuiuf[  jiToposols  should  bo  iiidoi'seil,  '■  TroposaU  for  liead-otonos  for 
Jiional   nitlit.iry  eeinelfrieis''  Biul  iiddresHc-d  t<i  the  (^iinrtermaster-Ccnernl,  Wnshing- 


Kxtrml  /mm  Ike  lau-  ••/  flh  Jim 


288  UKPOKT    OF   TllK    SECliKTARY    OF   WAR. 

naiiie  am  kiiuwii,  )u  adilition  to  the  iininlier  roqnired  to  be  inscribml  by  wild  mwljiiii. 
(section  1  of  act  of  22(1  Febmnry,  lS(i7  ;)  aud  bo  shall,  witliin  ninety  dajs  Iron  tin- 
■jiamuigo  nf  tbis  act,  advertise  fur  sealed  proposals  of  bids  for  the  making  aod  enctioii 
of  BU»i  head-stoDcs,  whicli  advert! seaieuta  shall  bo  modo  for  sisty  days,  sncccMivolj. 
iu  at  least  twenty  uewspapers  of  general  circnlatioD  in  the  Unltod  Slates,  and  ^  wll 
uall  for  bids  for  the  doing  of  said  work,  iu  whole  or  iu  part ;  and  npoii  tlw  oneDing  ttl' 
Kiich  bidH,  tlie  Sccretnrj'  of  War  slinll,  withont  delay,  award  thit  contracts  to  tboloTCst 
respousilile  biildem  or  bidder,  in  whole  or  in  part ;  and  siiid  1iiddor?i  hIuiU  ftivn  b*ti<l<- 
to  liin  xatisfaollnn  for  tlie  foithfill  coiuplctiou  of  the  work. 

S<clhn  1  0/  acl  of  22d  Fibrmrg,  i^n. 

llr  it  eiiacleil  bg  Ike  .Smalt  aHd  Home  nf  llt^reiu'iiUitii-eg  of  Ihr  I'liiltd'  Slaltv  ofABUrui 
i«  Congi-am  oimtiahM,  That  in  the  arraDK^ntcnl  of  tho  national  ecmcteriuB  uitabliibed 
for  tho  tmrial  of  docdascd  xoldiera  and  luiilors,  the  Secretary  of  War  is  lici-cUy  dlreetnl 

to  caune  eacb  ^ve  to  be  marked  v'itli  a  nniall  hi>ad-HtoDe,  or  blMk,  wilh  tlie  unmlcr 
of  the  grave  inscribed  tbereoti,  correHimudlDi;  nitli  tbo  uiunber  opposite  to  the  naiDr 
of  the  party  in  a  register  of  linrials  ti>  \m  kopt  at  nauli  cpmotiir.r  Mid  at  tin-  ntfkiv.  of  Ih.- 
Qiinrtormiistor  General. 


Kiich  iii-u|inHal  sbould  be  ^ii'cuuipnuinl  by  a  m 
mid  HBuiple  to  bo  llntshud  complete,  .iii  un  to  id 
and  stylo  aod  sixe  of  tho  luttonng,  and  the  qnality  of  the  material  oflcred. 

The  inscri^tionit  will  give  the  numbnir  of  tbo  grave,  tbo  uomo  of  tbo  soldier,  bi> 
eompaoy,  regiment,  rank,  aud  .State,  and  the  ilato  and  place  of  deatb,  wIieii  thrw  ar>- 
kuown.  When  none  of  these  are  known  tbe  lieud-slone  will  bo  marked  with  the  mini- 
licr  of  tbe  grave  mid  the  inwription,  "  Unkuowii,"  "  V.  S*.  Soldier."  thiw :  . 


.inllN'  SMITH. 

to.  It.  lOtli  Obin  Vidh. 
ni«l  s:.Hi  Xovcnilwr.  im\. 
CliMlluliodga,  Toiiii. 
Or, 

2.411;. 

I'nknowlu 

r.  S.  .Si>ldi.-iv 

By  ordrr  of  the  S^rreliirj  of  War. 
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COMMISSAEY-GENERAL  OF  SUBSISTENCE. 


Offick  op  Commissary-General  op  Subsistence, 

Washington  Cit}/,  October  5,  1872. 
Siu:  1  have  tlie  honor  to  Biibmit  the  following  report  of  the  opera- 
tions of  the  8ui)Hi8teiice  liepaitmeiit  of  the  Army  for  tlie  fiscal  year 
tenniaatiug  June  30, 1ST2: 

Xo  cbaiige^  of  special  importance  or  magnitude  have  taken  place  in 
tbe  ino(1>i  of  aiibsisting  the  Army  during  tlie  piujl  year,  the  sources  aod 
methods  of  supply  having,  since  the  war,  been  gradually  brought  ioto 
viwe  conformity  with  the  customary  usages  goveruiug  in  commercial 
transactions.  A  responsible  officer  is  placed  at  the  headquarterrt  of 
mcliof  the  three  military  divisions  and  eleven  milihiry  departments 
into  which  the  whole  territory  of  the  Cnite<l  Stat«ii  is  divided,  who, 
under  the  General  Kegulatious  of  tbe  Army,  tlie  instnictiona  of  this 
Dtflce,  and  tbe  orders  of  the  commanding  generals  of  such  divisions  and 
ilvpartments,  is  charged  with  supplying  the  troops  of  their  respective 
roinmandit. 

There  being  three  vacancies  in  the  Subsistence  Department,  the  num- 
ber of  its  officers  is  now  tweuty-six.  Of  these,  one  colonel  and  two  lieu- 
tvnant-colonels,  assistant  commissaries-general,  are  stationed  at  the 
btadquarters  of  the  Divisions  of  the  Atlantic,  the  PaciBc,  and  the  Mis- 
sDDri.  Ten  commisaarios,  of  the  rank  of  major  and  captain,  are  stationed 
at  the  headquarters  of  tbe  Military  Departments  of  tlie  East,  the  Lakes, 
Dakota,  tbe  Platte,  the  Missouri,  Texas,  Califoruiu,  the  Columbia,  the 
^th,  and  the  Gulf.  Mostof  these  officers,  besides  performing  the  duties 
uf  chief  commissary  of  tbeir  several  headquarters,  usually  also  perform 
pnrcbasing  and  de|x>t  duties.  Of  tbe  remaining  ofiicers  of  the  Depart- 
ment— thirteen — four  are  on  duty  in  the  Subsistence  Bureau,  eight  are 
stationed  at  important  points  of  purchase  or  at  depots,  as  Washington, 
Baltimore,  Saint  Louis,  Chicago,  Sioux  City,  Pueblo,  Sinta  Fe,  and 
Cheyemie,  ooe  being  on  leave.  An  officer  of  cavalry  is  temporarily  per- 
forming the  duty  ot  chief  commissary  at  tbe  headquarters  of  Arizona. 

A  terrible  couQagration  having  laid  in  ashes  a  large  part  of  the  city 
of  Chicago,  the  Subsistence  Department  was,  under  tbe  telegraphic 
instructions  of  the  Secretary  of  War  to  Li  en  ten  ant-General  P.  H.  Sheri- 
dan, United  States  Army,  dated  October  9,  ISTl,  called  upon  to  furnish 
and  distribute  food  to  the  sufferers  by  that  calamity.  Accordingly, 
rapplies  were  hurried  forward  from  Saint  Louis  and  Cincinnati,  but  the 
magnificent  contribations  by  the  people  for  their  suffering  fellow-cittzons, 
mon  ponred  into  Chicago  from  alt  quarters  so  freely  that  the  sum  of 
15,705.83  only  was  expended  for  this  purpose  by  the  Subsistence  De- 
partineot.  The  suppli^  sent  to  Chicago  were,  however,  most  oppor- 
tunely there,  to  meet  a  call  from  tbe  governor  of  Wisconsin  for  the  suf- 
ferers by  the  t()rea^Sres  which  swept  over  portions  of  that  State.  For 
this  pnrpose,  Lieutenant-General  Sheridan,  under  the  authority  of  the 
Secretary  of   War,  of   November  15,   1371,  caused   food  valued  at 
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$30,836.11  to  be  iasaed  to  the  governor,  "on  condition  that  the  Slate  of 
Wisconsin  will  account  for  the  stores  at  their  value  if  reqnired  to  do  m 
hereafter." 

During  the  fiscal  year  ending  .Tune  30, 1S72,  there  were  reported  Ut 
this  office  198  advertisements  inviting  proposals  for  furnishing  supplies, 
336  contracts  for  fresh  beef,  75  contracts  for  complete  rations,  159  cod-  ' 
tracts  for  miscellaneous  articles,  and  370  contracts  consisting  of  written 
proposals  and  acceptances.  lu  order  promptly  to  meet  the  require- 
ments of  the  troops,  it  is  occasionally  necessary  to  make  purchases  to 
the  open  market.  When  this  is  done  the  purchasing  officers  take  the 
customary  means  for  obtaining  their  supplies  at  the  lotrest  market  rates 
for  kind  aud  quality  of  articles  purchased.  The  average  prices  paid  for 
fresh  beef,  under  contraota  made  during  the  year,  were  as  follows,  for 
the  several  States  and  Territories: 


.Slulra  or  T«nliorie>L. 

ii 

SU(«>  or  Terrttorivg. 

Ii 

Sutm  or  TurrltoritsL 

13.  M 
1X00 

10.  w 

8.  IS 

,  ,^ 

S.S7 

T.oa 

Dakota  Terrttory 

Colorado  TettitOfT 

!ll«! 

Hantuia  TemtMJr 

WaabiniitaD  Tenitorj. . 
Idaho  Torriwry 

iDdUn  Terrilory 

Making  the  average  contract  price  for  the  year  10.36  cents  per  ponnd 
net 

The  monthly  average  cost  of  the  established  Army  ration  at  the  prin- 
cipal points  of  parchase  was  for  the  fiscal  year  ending  Jnne  30,  1872. 
as  follows : 


AuKUSt... 
OoMber... 


April.! 


Omtt.     Crnlt.  I  Otnti. 


& 

S. 

i 

I 

1 

Centi. 

IS.H 

4« 


Ontc      OnM.       Tn! 


Making  the  general  avemgc  for  the  year  seveuteeii  cents  and  fonrtven 
huudrcdths  per  ration,  being  a  decrease  of  two  cents  and  fitrty-tw* 
lirinilri'iIiliK  from  tbr-  nveranc  for  thf  pn'vions  yeitr. 
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As  re<|uire(l  by  law,  (aection  6,  act  of  Marcb  3, 1865,)  the  SnbBistence 
Department  has  famished  tobacco  for  sale  to  enlisted  men  of  tfae  Army 
at  cost  price.  From  the  retnms  received  at  tbis  office,  and  traosmitted 
to  the  Paymaster-Generalj  it  appears  that  during  the  year  the  sales  of 
tobacco  to  troops  amouuted  to  $157,113.24,  making  an  average  of 
813,093.72  per  month,  and  indicating  that  fully  two-thirds  of  the  en- 
listed men  availed  themselves  of  the  means  the  Government  thns  affords 
them  of  obtaining  this  article.  As  the  Govemmeut  is  repaid  by  the 
eoldier  for  the  tobacco  supplied  bim,  it  is  deemed  right  to  meet  his  do- 
mands  by  furnishing  htm  with  the  best  article  of  plug-tobacco  offered 
in  response  to  advertisements  for  proposals. 

The  Freedmen's  Hospital,  at  Washington,  D.  0.,  has,  during  the  year, 
been  fnrnished,  on  requisitions  of  the  Commissioner  of  Refugees,  Freed- 
men,  &c.,  with  subsistence  stores  valued  at  $31,630.36.  Of  this  amonnt 
ttie  snm  of  $10,303.49  baa,  been  repaid,  leaving  a  balance  of  $21,326.87 
daft  the  Subsistence  Department 

Under  the  provisions  of  section  16  of  the  act  of  June  30, 1834,  and 
paragraph  1202,  Revised  Regulations  for  the  Army,  1863,  subsistence 
supplies  valued  at  $89,048.12  have,  in  the  discretion  of  commanding 
officers,  been  issued  to  Indians  of  the  various  tribes  visiting  tbe  military 
posts  on  tbe  frontier,  or  in  their  respective  nations,  no  part  of  which 
iUDonnt  is  returned  to  the  appropriation  for  the  subsistence  of  the  Army. 

Issnes  of  subsistence  stores  to  Indians  have  also  been  made  under 
proper  instructions  and  to  meet  special  emergencies,  as  follows: 

InArironn.  vftlutdat $81,787  99 

AtCampHoDormit,  Nevada,  valued  At 3,368  71 

Ac  Camp  Home;,  Oret{on,  valned  at 3,037  47 

AtOnml  Biver  oKBDc;,  Dakota  Toiri  tor;,  valued  at 2,493  10 

AtPurt  Yuma,  Califoruia,  valued  at 6B9  04  , 

At  Bijc  Sprinf^  Nebriuka,  valued  at 631  66 

AtSidne;  Barracks,  Nob rask a,  valued  at 1,119  66 

At  Forte  Fetterman  and  Laramie,  Wyoming  Territoiy,  valued  at 9,8B&  12 

103,137  99 

Of  which  the  following  sums  have  been  repaid  by  the  Indian  Depart- 
ment: 

ForFort*  Laramie  and  FetterinaD,  Wyom lug  Territory $9,862  12 

For  Sidney  BarruckH,  Nelirattka 1,119  6S 

10,981  60 

Leaving,  for  future  settlement,  $93,018.31. 

During  the  fiscal  year  there  were  received  from  513  different  officers 
of  tbe  Army,  who  have  bpen  on  duty  in  tbe  Subsistence  Department, 
and  who  were  responsible  for  subsistence  funds  or  supplies,  the  follow- 
ing monthly  and  quarterly  papers,  each  with  its  appropriate  vouchors : 

RuturniofproviHinns 2,990 

Ketnrni  of  coniinlMarv  property 1,107 

AeconntB'Correirt 3,109 

Making  a  total  of. 7,20e 

Of  which—  ' 

Bftamsof  proviiiiouM 2,747 

RetnruHof  commiaaary  properly l.O.'iO 

Acconnta-cumtut 3,790 

Uakingn  total  of G,&d7 

Have  been  examined  and  forwarded  to  the  Third  Auditor  of  the  Treas- 
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ury  for  tiiinl  settlement,  leaving  in  this  office,  for  examination  or  avail- 
ing: correction,  61!)  accounts  and  returns.  These  accoimta  and  rcturnH 
iD(Iicat«  considerable  improrement  iu  promiitness  of  rendition  and 
general  accuracy  upon  tbose  of  the  previous  year. 

Under  the  act  of  June  23, 187U,  authorizing  the  proper  accounting 
officers  of  the  Treasury  iu  the  settlement  of  certain  accounts  of  disburs- 
ing oHicersof  tbe  Army  and  Navj-,  to  allow  such  credits  for  overpayments, 
and  for  losses  of  funds,  vouchers,  or  property,  as  tliey  may  deem  just 
and  reasonable,  when  recommended  under  authority  of  the  Secretaries 
of  War  and  Navj-,  by  the  head  of  the  Military  and  Naval  Burenas,  to 
which  such  accounts  respectively  pertain,  cre<Iit8  have,  during  lUe 
past  fiscal  year,  been  recommended  iu  the  cases  of  370  ofBoers,  involv- 
ing the  sum  of  $109,320.79.  Since  tbe  passage  of  the  aiit  credits  have 
been  recommended  in  the  cases  of  410  ofHcera,  involving  $127,452.09. 

Up  to  tbe  30th  day  of  September  last  f>,877  claima,  amounting  to 
$3,200,077.37,  had  been  submitted  for  examination  under  the  third  sec- 
tion of  the  act  of  July  4, 1864,  for  sabsiatenco  taken  or  furnished  during 
the  war  for  Army  use  iu  States  not  iu  rebellion.  Oue  hundred  and  five 
of  these,  accompanied  by  regular  vouchers  given  by  the  officers  when 
parcbasing  the  stores,  have  been  recommended  for  payment,  in  the  ag- 
gregate sum  of  $9,152.75,  by  the  Third  Auditor  of  the  Treasory,  as 
purchases  under  contract;  1,261  others  (aggregating  $411,44:0.73)  have 
been  recommended  to  him  for  settlement  under  the  act,  in  the  aggre- 
gate amonnt  of  $295,554.42,  and  4,400,  amounting  to  $2,604,939.70, 
bavo  been  examined  and  disallowed.  The  act  under  which  these  claims 
are  presented  has  now  tteen  in  force  upwards  of  eight  years,  and  it  is 
believed  the  great  mass,  if  not  all,  of  the  well-founded  claims  thnt  come 
within  the  terms  of  the  third  section  have  been  filed.  And  it  is  ap- 
parent, without  argument,  that  the  task,  originally  very  difficult,  of 
investigating  aud  deciding  these  cases  with  equity  and  justice,  becomes 
daily  more  so  from  the  passing  away  by  deaths  aud  removals,  and  fh>m 
the  imperfect  memories  after  the  lapse  of  so  long  a  period,  of  so  many 
officers  aud  others  alleged  to  have  taken  or  received  tbe  stores,  or  to 
have  knowledge  of  them  in  cases  still  being  presentetl  or  called  up  for 
a  reexamination,  while  these  very  difficulties  bnt  add  security,  if  not 
increased  facilities,  to  the  prosecution  of  fraudulent  claims.  The  expe- 
diency is  therefore  suggested  of  recommen<ting  to  Congress  to  set  a  fu- 
ture bnt  not  distant  day  as  a  limit,  after  which  claims  shall  not  be  pre- 
sented to  or  received  at  this  office  under  this  act,  and  another  day,  not 
later  than  twelve  mouths  thereafter,  for  the  termination  of  all  action 
by  this  office  on  claims  under  this  law.  The  number  of  certificates  re- 
ceived and  paid  up  to  tbe  30th  of  September,  1872,  is  6,525,  amounting 
to  $287,318,  for  commutation  of  rations  to  Union  soldiers,  prisoners  of 
war,  and  their  heirs,  under  the  joint  resolntioh  of  July  25, 1866,  and  sec- 
tion 3  of  the  act  of  March  2,  1867. 

The  necessities  of  the  service  at  every  military  post  have  always 
required  tbe  services  of  at  least  one  mau  to  assist  the  commissary  in  his 
duties.  Now  that  the  Subsistence  department  is  required  by  law  (sec- 
tiou  25,  act  of  July  28,  18l>6)  to  keep  on  hand  and  sell,  to  officers  and 
enlisted  men  of  the  Army,  certain  goods  formerly  supplied  by  sutlers, 
tbe  quantity  and  variety  of  stores  for  which  the  commissary  is  n<spoii- 
sible  is  greatly  increased,  as  is  also  the  labor  connected  with  receiving, 
storing,  overhauling,  invoicing,  issuing,  selling,  and  accouutiug  for  them. 
The  commissary,  asa  necessary  couaequeuce, now  needs,  more  than  ever, 
a  reliable,  intelligent,  exjtert  man  to  assist  him.  Under  existing  laws 
and  regulations  there  are  bnt  two  means  of  obtaining  such  assistance: 
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l»t,  l>y  kiriug  civiliiiDS;  2(],  by  details  from  the  eulisted  meu  of  the 
Army.  The  first,  besides  other  objectious,  is  the  most  cxpeosive,  Bo 
costly  in  fact  as  to  preclude  its  use  except  in  rare  and  exeeptioual  cases. 
The  second,  which,  from  necessity,  is  that  resorted  to  in  nearly  all  cases, 
is  ohjectionable,  from  the  fact  that  the  eommissary  is  rarely  able  hy  it 
to  obtain  reliable  men  having  the  proper  reqairements,  and  also  from 
the  fact  that  snch  details  arc  from  their  nnture  but  temporary  and  fre- 
tiuently  changed,  thus  affording  the  commissary  as  a  rnle  only  inferior, 
uareliable,  and  unskilled  assistance.  It  is  scarcely  just  to  the  yoang 
subaltern  officers  of  the  Army,  most  of  whom  before  being  assigned  to 
duty  in  the  Subsistence  Department  have  had  little  or  no  experience  in 
the  porchase,  preservation,  handling,  issniug,  or  selling  of  subsistence 
litores,  and  who  become  and  are  held  ofBcially  and  pecuniarily  responsi- 
ble to  the  Govemmeut  for  all  such  stores  as  are  placed  in  their  charge, 
to  hold  them  to  a  rigid  pecuniary  accountability  at  the  Treasurj',  with- 
out providing  them  with  at  least  one  reliable  assistant.  For  the  want 
of  snch  reliable  assistants  there  are  frequent  losses  of  stores.  Such 
losses,  until  they  can  be  proved  to  have  taken  place  without  prejudice 
to  the  officers  nominally  responsible,  stand  charged  to  them.  In  the 
interest  of  the  Treasury,  and  in  that  of  the  junior  officers  of  the  Army 
and  of  the  soldiers,  some  means  should  be  provided  for  giving  to  each 
of  those  officers  who  are  by  the  necessities  of  the  service  for^d  to  be- 
come responsible  for  subsistence  supplies  at  leastone  reliable  assistant — 
for  the  !R«asnry,  to  save  money  j  for  the  young  officer,  to  enable  him  to 
perform  his  duties  more  satisfactorily  and  with  less  pecuniary  loss  to 
himself;  for  the  soldier,  that  the  food  placed  at  his  post  may  be  more 
sorely  preserved  and  reach  him  in  good  wholesome  condition.  The  want 
of  such  an  assistant  to  each  post-commissary  is  the  greatest  evil  with 
which  the  Department  has  now  to  contend  in  its  important  ministrations. 
To  remedy  it,  I  recommend  that  Congress  may  be  asked  to  authorize 
the  Secretary  of  War  to  select  from  the  non-commissioned  officers  of  the 
Army  who  shall  have  faithfully  served  therein  at  least  five  years,  three 
years  of  which  in  the  grade  of  non-commissioned  officer,  as  many  per- 
sona, to  be  by  htm  appointed  commiagary-sergeants,  as  the  service  may 
require,  not  to  exceed  one  for  each  military  post  or  place  of  deposit  of 
commissary  stores,  whose  duty  it  shall  be,  under  the  orders  of  the 
proper  officer  of  the  Subsistence  Department,  to  assist  in  receiving, 
preserving,  issuing,  selling,  and  duly  accounting  for,  under  snch  regu- 
lations aa  shall  be  prescnbed,  all  stores  pertaining  to  the  Subsistence 
Department  that  may  be  placed  nnder  their  charge,  and  who  sball 
rweive  for  their  services  the  pay  and  allowances  of  ordnance-sergeants. 
This  would  make  a  small  addition  to  the  enlisted  fbrce  of  the  Army,  bat 
I  have  no  hesitation  in  expressing  the  opinion  that  as  a  result  it  woald 
lessen  the  total  expenses  of  the  Government  for  its  support,  as  by  the 
constant  care  and  skill  of  well-selected  commissary-sergeants  the  large 
(|iiantitiea  of  stores  now  lost  for  want  of  such  care  and  skill  would  be 
Mved  for  issue. 

I  have  the  honor  to  l>e,  very  rcsiwctfully,  your  obedient  servant, 
A.  B.  EATON, 
Comminmr^-Oenera}  of  Snbsitittnee. 
Uou.  WiLLtAM   W.  BbLKKAP, 

fiecretary  of  War. 
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War  Dei'abtmbnt,  Subgeon-Genbbal's  Office, 

Washington,  D.  C,  October  1, 1872. 
SiB:  I  Lave  the  boDor  to  snbmit  the  following  statement  of  finances 
and  general  traasactious  of  tbe  Medir^at  Department  of  th«  Army  for 
ibe  fiscal  year  ended  Jaue  30, 1872 : 

FINANCIAL   STATEMENT. 

Under  tbe  operation  of  sections  5  and  7  of  tbe  act  aiiproved  July  12, 
1870,  the  SoaDuial  transactions  of  the  Medical  Bureau  form  a  coDStaatly 
incteasiog  series  of  separate  accounts,  which,  for  the  fiscal  year  ended 
•loae  30, 1872,  were  as  follows : 

1.   AppropriAtioD  for  tlie  relief  of  sick  atiil  duvbKiictid  ntldiors,  under 
tM  Mit  approved  July  5,  1062: 

BiUaw  uoexpiiidod  July  I,  IH7I «9l>,802  77 

DubnrMddntiDgtbo  yeu 17,290  7:1 

I'lnied  ta  tlie  aurplusfuad S80,&S)7  S7 

«87,888  60 

Balance  June  30,  IKTS 11,914  17 

>L   ApproprUtion  niidor  act  of  March  3,  ISGS,  to  enable  tfae  Secietary 
tf  tbe  Tieautry  to  eettle  tbe  aocouuta  of  diebnraiug  offlcera : 

BtOMiMi  unexpended  July  1, 1871 SH0,2r.l  LI 

Trutfnred  during  the  year 64,400  77 

Bataoce  June 30, 1872 16.850  38 

'"'   AppropriatioDB  for  tbe  Medical  and  Hospital  Department  of  Uu- 
Anuy  for  tbe  time  prior  to  July  1,  ltJ70: 

Bilanoe  unexpended  July  1,  Irffl tl,4Ri^,684  !A< 

SecGiTedfroniealea lt>,859  CTT 

HrfaDded  from  appropriation  fur  sick  Rud  dlscbareed 
Mldieta I,a45.10 

?1.:^»6.8(19  65 

I>Ji.h«fiMdoriDg  the  year 858,674  03 

Balance  Jnne  30,  1H7-2 1.348,216  68 

"'   Appropriation  for  tbe  Medical  and  Hoepitnl  Depart tonnt  of  tbe 
Anny  fur  tbe  lUcal  yeareiidcd  Jane  30, 1871  : 

Balance nneiponded  July  1,  1871 177.499  50 

EwseiTedfromaalea a,41»  31 

j;iP.989  61 

d  during  tboycar 47,954  63 

Balance.  Jnne  30,  ICTS 32,036  19 
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V.  Appropriation  for  the  Medical  and  Hospital  Deportment  of  tha 

Army  of  the  fiscal  year  ended  Jnne  30,  1872  : 

Appropriated  by  act  of  March  3, 1871 (200,000  00 

R«ceived  fTomsalea 3,1M  67 

jsoa.ins 

Disbursed  dnriDf;  tbe  year  for  the  current  exj>eDs<»i  of  the  Medical 
aud  Hospital  Department, 177,TO« 

Balance  June  30, 1S73 2S,36Ut 

ICstiiaatcd  nmciunt  necessary  to  pay  for  Bupplies  and  services  con- 

tracted  for 35,361  fl 

VI.  Appropriation  for  til e  Amij^  Medical  Museum,  aud  Lihniry  of  the  I 

SnrgBou -General's  Office ; 

Appropriated  by  act  March  3,  1871 j7.«ll)  W  ' 

Disbarsod  during  the  year T,O0(i<>> 


ARTIFICIAL    LIHBS. 

The  number  of  applications  approved  daring  tlie  yeiir  for  nrtiliriitl 
limbs  or  commutatiou  for  tlie  same  was  as  follows: 


Commutatioa. 

Legs 148 

Feet 7 

Arms 219 

Apparatus 132 


Legs.. 

Feet 

Arms 

Apparatus 


Limbi  in  Kind. 


HEALTH  OF  THE    AKMY  DlTtlSQ  THE  FISCAL   i-EAE  ENDED  JUXE  9*. 
1872. 

The  moutWy  reports  of  slct  and  wounded  received  during  the  year 
represeut  an  annual  average  mean  strength  of  24,101  white  and  2.191 ' 
colored  troops. 

Among  tbe  white  troops,  the  total  number  of  cases  of  all  kinds  reporteil 
as  taken  on  the  sick-list  was  47,675,  being  at  the  rate  of  1,974  per  1,000 
of  mean  strength.  (That  is  very  nearly  two  entries  on  sick-report 
during  tbe  year  for  each  man.)  Of  tbe  whole  number,  40,265,  or  l,ti7l 
per  1,000  of  strength,  were  taken  ontbe  sick-report  for  disease,  aod 
7,310,  or  303  per  1,000  of  strength,  for  wonnda,  accidents,  and  injuriw. 

The  average  number  constantly  on  sick-report  during  tbe  year  was 
l,217,or  51  per  1,000  of  strength;  of  these,  962,  or  4U  per  1,000  of 
strength,  were  under  treatment  for  disease,  aud  255,  or  II  i)er  1,000  of 
strength,  for  wounds,  accidents,  and  injuries. 

The  total  number  of  deaths  reported  was  367,  or  15  jier  1,000  of  mean 
strength.  Of  tliese,  268,  or  11  per  l.OOOof  strength,  died  of  disease,  »tMi 
99,  or  4  per  1,000  of  strength,  of  wounds,  accidents,  and  injuries.  Tli« 
proportion  of  deaths  from  all  causes  to  cases  treated  was  1  de«th  to  VX 
cases. 

Eight  hundred  and  forty-six  white  soldiers  are  reported  to  have  been 
discharged  on  "  surgeon's  eertiticate  of  disability,"  being  at  tbe  rate  of 
35  per  1,000  of  mean  strength. 

The  reports  from  the  colored  troops  give  the  following  figures,  which 
do  not  include  the  white  officers : 

The  totiii  number  of  cases  of  all  kinds  reported  was  3,514,  or  1.4W 
per  1,000  of  -mean  strength.  Of  tliese,  2,0.^,  or  1,178  per  l,0)Ki  of 
strength,  were  cases  of  disease,  and  670,  or  231  per  1,000  of  Btren^l). 
were  wounds,  accidents,  and  injuries. 
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TUe  avera^  uamber  coDstautly  ou  the  sick -report  was  103,  or  41  per 
1,000;  of  whom  78,  or  31  per  1,000,  were  under  treatment  for  disease, 
aa<t  2a,  or  10  per  1,000,  for  woudiIs,  accidents  and  iujnries. 

Tlie  number  of  deaths  from  all  caascs  r*^ported  was  54,  or  22  per  1,000 
of  strength.  Of  these  44,  or  18  per  1,000  of  strength,  died  of  disease, 
and  10,  or  i  per  1,000,  of  woands,  accidents,  and  injuries.  The  propor- 
tion of  deaths  from  all  causes  to  castas  treated  ^vas  1  death  to  C5  cases. 

The  number  of  discharges  on  "surgeon's  certificate  of  disability" 
reported  was  76,  or  30  per  1,000  of  mean  strength. 

WORK   PKBFORMED  IN  THE  EECOED  AND  PENSION   UIVIBION. 

The  official  calls  for  information  from  the  remrds  filed  in  the  Pension 
Divisiou  have  oot  materially  diminished  during  the  fiscal  year.  It  was 
mentioned  in  my  last  anuual  report  that  at  the  close  of  the  previous 
year,  owing  to  inadequate  clerical  force,  this  work  was  very  much  behind, 
band,  9,244  applications  for  information,  chiefly  from  the  Commissioner 
of  Pensions,  remaining  on  hand  unanswered  June  30, 1871.  The  judi- 
viooB  increase  in  clerical  force  authorized  shortly  afterward  by  the  hon- 
orable Secretary  of  War  has  remedied  this  difficulty,  enabling  the  divi- 
sion to  dispose  of  this  mass  of  back  work  as  well  as  to  meet  current 
demands  for  information. 

The  total  nnmber  of  new  ajtplieatious  for  information  received  during 
the  year  was  10,237,  of  which  14,205  were  from  the  Commissioner  ot 
Pen»ODS,  4,470  from  the  Adjutant-General  of  the  Army,  and  562  from 
miscellaneous  sources.  These  uew  coses,  added  to  the  9,244  back  cases 
on  hand  at  the  commencement  of  the  year,  made  28,481  to  be  disposed 
of. 

Search  was  made  and  replies  furnished  to  the  proper  authorities  in 
23,654  of  these  cases,  viz.:  17,573  to  the  Commissioner  of  Pensions, 
5,365  to  the  A(\jutant-Qeneral  of  the  Army,  and  716  to  miscellaneous  ap- 
plicants, leaving  4,827  unsearched  cases  ou  hand  on  the  30th  of  June, 
1S73.  This  number  had  fallen  below  3,000  by  the  middle  of  September, 
anditis  confidently  believed  that  with  the  present  force  the  duties  of 
the  division  can  hereafter  be  performed  with  reasonable  promptness. 

As  during  previous  years  the  applications  for  iut'ormatiou  continue  to 
refer  chiefly  to  the  cause  of  death  or  discharge  from  service  and  the 
lioepital  history  of  soldiers  dead  or  disabled  during  the  war  of  the  rebel- 
lion. The  applications  for  hospital  history  have  of  late  become  more 
and  more  numerous  and  for  some  time  have  constituted  the  majority  of 
cases  acted  on.  These  cases  are  the  most  tedious  of  all  to  search,  it 
being  frequently  necessary  to  trace  the  patient  through  the  books  of 
many  hospitals.  It  can  not  therefore  be  said  that  there  is  any  immedi- 
ate prospect  of  a  reduction  in  the  ainonnt  of  work  necessary  to  be  per- 
formed in  this  division. 

WOBK  PEUPOBMXU  IN   TBE  DIVli^ION  OF  SUB»1CAL  RECORDS. 

Teu  thousand  six  hundred  and  twenty-four  cases  of  wounds  and 
injuries  and  4U4  histories  of  surgical  operatious  were  entered,  making 
a  grand  total  of  246i426  histories  at  preseuton  the  recordsof  this  division. 

Additional  information  was  entered  iu  8,325  cases. 

The  various  indices  were  searched  iu  35,829  cases  eud  23,107  new 
names  entered. 

The  records  of  the  Record  and  Pension  Division  were  searched  for 
ittrnrniation  in  10,841  cases,  and  the  Pension-Office  records  in  2,.'103 
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cases.  Eight  hnDdred  and  Bixteeu  letters  and  indorsements  were  vrit 
ten  and  entered  iu  letter  and  indorsement-books  darinff  the  year  aoil 
942  letters  received.  One  thousand  nine  hoodred  and  flfty -two  sorgival 
reports  were  received,  examined,  and  indexed. 

ABMT  UEDICAL  MUSIilUM. 

Sargietil  «edisn. 

Specimens  in  lunscum  July  1, 1871 j.Wi 

^peciiueuB  in  auseom  July  I,  lrfJ2 <i,UC 

Increase 171 

Specimens  in  mnwnm  Jnly  l,lri7l l.tij^ 

Speoimeusin  museum  July  1, 1873 LIS 


MUrroteopicat  teelimi. 


... hJuIt  1,1871 4.«a 

Specimens  in  niuseam  July  1,  ltf7S 5,SC 

Increase ft^' 

Aaatomioal  nectloH. 

Specimens  in  tnuseam  July  1,1871 -»■' 

Specimens  in  niUBeum  July  1,187a. 9i: 

Inorease 31 

Seeli»x  iff  eongiaralive  aHoUimjf. 

Specimens  ID  musenm  July  1,1871 l,|i»i  I 

SpeeiiueDsin  mnsenm  July  1,1872 : 'l.*" 

Increase I(n 

The  t^tal  number  of  specimens  added  to  the  museum  daring  the  .veai 
was  1,022. 

The  Army  Medical  Mnsenm  continne^s  to  receive  valuable  cODtribn 
tions,  whicU  are  at  once  properly  prepared,  mounted,  and  their  histories 
entered  iu  the  descriptive  catalogue.  TUe  number  of  visitors  to  it 
during  the  year  was  over  seventeen  thousand,  many  of  whom  were  in 
search  of  information  not  obtainable  in  any  other  quarter.  Memontndn 
and  photographs  have  been  famished  to  assist  in  the  decision  of  eaw< 
of  apjtlicauts  for  the  benefits  of  the  various  acts  of  Congress  in  relatiun 
to  maimed  and  disabled  soldiers  and  t>ensionera;  and,  as  the  extent  of 
this  collection  becomes  better  liuowu,  its  usefulness  is  widely  increawd, 
not  only  by  afiordiug  opportunities  for  study  to  the  professional  man. 
but  also  in  promoting:  the  ends  of  justice  in  supplying  evidence  for  com 
parison  in  criminal  trials.  The  craniological  cabinet  contains  nearly  h 
thousand  specimens,  including  a  large  number  of  crania  of  existii)|: 
tribes  of  Indians,  a  series  of  nkulls  from  tumuli,  and  many  rare  sp«i'i 
mens  of  artificial  deformation  of  the  cranium,  mailing  it  the  most  corn 
plete  cabinet  of  the  kind  in  this  country.  It  has  b^n  impossible  wiilt 
the  means  at  my  disposal  to  supply  the  demand  iu  this  country  and  in 
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Baropefor  a  descriptive  catalo^e  and  tabulated  lueasui'eineiits  of  these 
erania,  aud  I  woahl  earueatly  reuew  the  recommendation,  maile  in  my 
anauAl  reporC  of  1870,*  that  the  necessary  legislation  be  procured  to 
enable  me  to  pablish  an  editiou  of  oue  thousand  of  the  catalogue  and 
tables  of  the  auatomicat  aectiou  of  tbe  Army  Medical  Mtiseum  in  a  style 
gimiiar  to  Hortou's  Crania  Americana. 


The  first  part  of  the  Medical  and  Surgical  History  of  tbe  War  was  in  a 
state  of  sufficient  forwardness  to  lay  before  Congress  near  the  close  of 
the  last  session.  By  tbe  wording  of  tbe  act  making  appropriation  for 
Uie  continuation  aud  completion  of  this  work,  its  distribution  is  still  to 
be  ordered  by  Congress. 

During  the  year,  Circular  'So.  3, 1871,  being  a  report  of  sargical  cases 
treated  in  the  Army  of  the  United  States  from  1803  to  1871,  of  ttii-ee 
hundred  pages,  quarto,  has  been  published  for  distribution. 

At  the  commencement  of  the  tiscal  yeiir,  tbe  library  of  the  Surgeon- 
General's  Office  contained  about  14,000  volumes,  and  a  catalogue  was 
printed  during  tbe  year,  making  a  volume  of  4M  pages,  royal  octavo. 

Since  tbe  scope  and  character  of  this  library  have  become  known, 
much  interest  has  been  expressed  in  its  progress  by  physicians  through- 
out the  country,  and  many  valuable  contributions  of  old  and  rare  books 
have  been  received.  It  now  contains  about  19,000  volumes  and  7,000 
pamphlets,  conveniently  arranged  in  tbe  fire-proof  bailding  of  the  Army 
Medical  Muaeum^  and  open  to  the  public  under  regulations  essentially 
the  same  as  those  of  the  Congressional  Library. 

XIFMBBR  OF  MEDICAI,  OFKtCEBS,  VACANCIES,  ETC. 


At  the  date  of  my  last  report  there  existed  flfly-four  vacancies  in  the 
Medical  Department,  as  follows:  Chief  medical  purveyor,  one  assistant 
medical  purveyor,  three  surgeons,  aud  tbrty-nine  assistaut  surgeons. 
Daring  tbe  past  year  oue  assistant  medical  purveyor  has  been  appointed 
chief  medical  pur^'cyor;  one  surgeon,  two  assistant  surgeons,  and  oue 
medical  storekeeper  have  died, aud  one  assistant  surgeon  has  resigned, 
leaving  at  present  fifty-nine  vacancies  in  the  corps,  viz.  Two  assiHtant 
medical  purveyors,  four  surgeons,  fifty-two  assistant  surgeons,  and  one 
medical  store-keeper. 

The  number  of  military'  posts  July  1, 1872,  was  210. 

My  previous  reports  have  called  your  attention  to  tbe  large  number 
of  vacancies  existing  in  the  medical  corjis,  and  the  injury  to  it  and  the 
service  resulting  from  the  prohibition  of  appointments  and  promotions. 
It  would  reqnire  many  years  to  fill  the  vacancies  now  existing,  as  tbe 
tinmber  of  successful  candidates  rarely  exceeds  eight  or  ten  in  any  one 


*  The  collMtiona  now  inclndis  S97  human  craiiia  and  34  skeletons.  Klaboratu  tables 
have  been  prepared,  oxbibitinf;  tbair  neasiiremeuts.  Tho  diamutum,  facial  auK's.  >>■- 
ternal  capacity,  and  poeition  of  the  foramen  matfnum  are  indicated  for  eaeh  uraniani. 
It  u  hoped  tbat  the  nabliu«Iioa  of  tbis  ioiportant  contribution  to  anthropological 
knovledf{e  will  be  antborized  by  Congre«s.  Tbe  tables,  iiiranKcd  to  corrcauond  with 
thote  pnblisbMl  in  the  Crania  Americana  of  Samnel  George  Morton,  wonlil  worthily 
"ippleiuent  that  great  work.  The  mnwuiD  poMesses  a  larger  number  of  skulls  from 
tamnli  and  of  crania  of  North  Aniericna  Indians  than  are  elsewhere  collected,  and  it 
vonld  appear  dne  to  ethnologists  throiiRhont  tbe  world  tbat  descriptions  of  the  upeci- 
meniinhonld  be  published,  as  was  done  bv  tbe  Ruaaian  governuicut  for  the  (rollectifni  of 
IV)fin«oTvonBlli%at8t.  Peter8l.iii-j(.— (fiiBwn;  i-Bp-x-' of  the  Sarneon-Geiiei-al  for  Ifja,} 
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year.  Tbis  is  not  tbe  (greatest  evil,  for  many  of  the  best  of  oar  medical 
officers,  having  the  advantage  of  the  large  experience  of  the  late  war, 
disheartened  by  the  &int  prospect  of  advancement,  are  resigning,  and 
nnmbers  of  most  desirable  candidates,  after  waiting  years  for  examina- 
tion, have  established  themselves  in  civil  practice.  With  the  Army  at 
its  present  standard,  distribated  as  it  now  is,  there  is  a  consent  and 
absolnte  necessity  tbr  a  medical  corps  of  the  fhll  namber  established  b; 
the  act  of  Congress  approved  Jnly  2S,  1866. 

J.  K.  BARNES, 
Surgeon-General,  United  Statet  Army. 
The  Honorable  the  Secret AitY  op  War. 
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REPORT 

THE   PAYMASTER-GENERAL. 


PAYMASTEE-GENEEAI-'a  OFFICE, 

Washington,  October  10, 1872. 
SlE :  I  have  the  honor  to  submit  my  aaniial  report  of  the  traosac- 
tions  of  the  Pay  Department  of  the  Army  for  the  last  fiscal  year,  ending 
Jane  30, 1S72.  Tabular  statements  herewith  inclosed  show  in  detail 
the  fiscal  operations  of  the  Department  for  that  year,  summarily  stated 
as  follows : 

RKCEIPTS   AKD  DI8BUR6KMIi.\T.S. 

BaloDcB  OD  band  at  the  begiDaing  of  the  fiaoat  year,  Jiilv  1,  l^Tl...  $2,634,8^4  49 

Revived  doriDK  tbe  fiscal  year  from  the  Treasury 13,393,343  OO 

Received  from  other  sources 59,092  11 

Total 16,130,319  60 

DlKbnned  to  the  Army,  inolnding  the  Military  Aoadeiuy  $11, 761, 124  36 
Disbuned  to  voluateera,  and  bounties 9G2, 391  ^ 

Total  diabnnemento 12,726,515  65 

bfnndedto  the  Treasary ,. 675,929  90 

Balance  in  bands  of  Paymssters,  to  bo  accounted  for  in 

next  report 2,733,874  05 

Total »l6,i:«i,319  60 

BECON'STRUCTIOSJ   Fl'XU. 

Bilinoa  in  hands  of  paymasters  June  30,  1871 $723  52 

ReceiTGd  (ironi  sondry  Bouices 2,417  87 

Total 3,141  39 

Rtfunded  to  Treaanrj 3,141  39 

Tlie  most  notable  events,  so  far  as  the  Pay  Department  is  concerned, 
of  the  last  twelve  months,  are  the  passage  by  Congress  of  the  act  of 
1-tth  May,  1872,  "  to  establish  the  pay  of  the  enlisted  men  of  the  Army," 
and  of  the  act  "  to  establish  a  system  of  deposits,"  &c.  Your  last  an- 
I'Qi^  report  referred  to  the  necessity  of  action  ou  these  subjects. 

By  the  failure  of  Congress  to  continne  the  acts  passed  dtiring  the  war 
iDCTeasing  the  pay  of  the  enlisted  men,  it  had  fallen  back  irom  tl6  to 
$13  i»T  month  for  the  privates.  This  redaction  occurred  simultaneously 
with  the  abolishing  of  the  deposit  system,  and  the  paying  back  of  the 
deposits  by  the  30th  of  June,  1871,  and  the  repayment  of  clothing-money 
saved,  the  combined  effect  of  all  being  to  increase  desertion,  to  dishearten 
therecmiting  service,  and  depress  the  enlisted  men.  But  the  recent  legis- 
lation has  corrected  aJl  these  things,  and  must  materially  eqcourage  and 
improve  the  condition  of  the  rank  and  file  of  the  Army.    The  pay-bill 
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carrieatbe  system  of  "retained  pay"  tothoseofall  ranks,  heretofore  con- 
fined to  the  privatea  It  is  deemed  important  that  the  non-commiBsbned 
officer  should  also  be  compelled  to  save  a  portion  of  his  pay,  and  not 
look,  when  discharged,  with  envy  upon  the  private,  who  had  been  forced 
to  be  more  provident.  There  ia  every  stimulus  given  for  re-enlistment, 
and  the  re-enlisted  soldier  is  encouraged  by  being  assured  at  once  of  the 
highest  rate  of  pay.  He  not  only  receives  the  additional  pay  given  by 
the  act  of  4th  August,  1S54,  but  is  placed  (if  he  has  ever  at  any  time 
ro-culisted  under  that  act)  upon  the  maximum  rate  provided  by  the  act 
of  15th  May,  1873.  The  recent  act  provides  (like  the  old  system)  that 
the  deposit  shall  not  be  repaid  until  the  discharge  of  the  soldier,  and  it 
adds  the  imx>ortant  provision,  "  that  for  any  snms  of  not  less  than  $50, 
so  deposited  for  the  period  of  six  months  or  longer,  the  soldier,  on  his 
final  discharge,  shall  be  paid  interest  at  the  rate  of  four  per  cent,  per 


In  time  of  peace  nine-tenths  of  the  Army  are  stationed  remote 
from  savings  banks  and  all  access  to  the  usual  modes  of  invest- 
ment. In  time  of  war  the  soldier  has  most  trouble  to  take  care  of  his 
money,  and  the  Government  is  moat  in  want  of  it.  The  deposit  system 
folly  carried  out  during  the  late  war  would  have  put  millions  into  the 
public  cbest,  at  a  point  of  time  when  the  Government  was  most  straight- 
ened to  raise  the  adequate  resources.  And  no  one  can  doubt  the  effect 
of  such  a  system  in  raising  the  spirits,  stimulating  the  ambition,  and 
elevating  the  tone  of  the  enlisted  men.  If  the  captains  of  companies 
will  encourage  and  persnade  their  men  to  make  deposits,  they  will  find 
that  it  will  diminish  the  number  of  desertions,  and  render  "  pay-day,'' 
and  the  sequel  of  it,  a  quiet,  orderly  event  in  a  garrison — a  result  whicli 
would  bo  a  source  of  great  satisfaction  to  the  Pay  Department  of  the 
Army. 

In  the  month  of  November,  1872,  a  system  was  adopted  of  comparing 
the  weekly  statement  of  paymasters  (giving  their  balances  remaining 
in  the  variona  depositories)  with  similar  statements  rendered  by  each 
depositary  to  the  Treasurer  of  the  United  States  in  this  city.  If  this 
comparison  reveals  discrepancies,  an  explanation  is  requested.  Usually 
all  such  discrepancies  are  accidental,  and  admit  of  immediate  ex- 
planation. But  it  has  been  found  that  otherwise,  this  system  affords 
information  highly  important  to  the  Government,  and  is  a  verysalntary 
provision.  It  would  have  led  to  the  speedy  detection  of  the  defalcatioii 
of  Major  Ilodge. 

I  respectfully  invite  your  attention  to  the  importance  of  Congress 
Tei>ealing  the  interdict  upon  promotions  and  appointments  in  the  Pay 
Department.  Promotion  is  the  life-blood  of  an  army;  and  this  Depart 
ment  is  already  so  reduced,  that  if  any  exigency  or  additional  vacancies 
shall  occur,  it  will  be  difficult  to  carry  on  its  business.  Two  officers 
being  retired  during  the  last  year,  and  two  not  being  reported  for  duty, 
the  number  in  certain  regions  on  the  frontier,  as  also  in  the  East,  has 
been  diminished.  Sickness  or  temi)orary  disability  is  likely  to  occur, 
especially  where  the  tours  of  dnty  performed  are  so  severe.  Therefore, 
a  few  more  paymasters  are  needed  for  the  absolute  wants  of  the  ser- 
vice, without  any  reference  to  the  propriety  of  enabling  the  War  De- 
partment to  give  occasional  respite  andrelief  to  those  who  are  discharging 
such  arduous  duties.  The  vacancies  existing  (according  to  the  organ- 
ization established  by  the  act  of  28th  July,  1866)  are  one  Deputy  Pay 
master-General  and  ten  paymasters.  I  recommend  that  the  number  of 
paymasters  bo  established  by  law  at  fifty -two.  If  one  paymaster  is  pro- 
moted to  Deputy  Paymaster-General,  there  would  in  that  case  remain 
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three  vacancies  at  the  foot  of  the  list  to  be  filled,  or  eight  less  tban  by 
tlie  present  orgaiiizatioa. 

Probably  an  allusion  ought  to  be  here  made  to  the  act  of  4th  Jane, 
18T2,  but  1  should  not  make  it  if  it  concerned  only  myself.  It  authorized 
ihe  President  to  appoint  a  Paymaster-General  to  fill  the  existing  vacancy, 
with  the  rank,  &c.,  of  colonel.  The  act  of  28th  of  Jnly,  1866,  established 
tlie  rank  as  brigadier-general ;  and  vhen  the  next  vacancy  occurs  it  will 
be  filled  with  that  gnuie,  unless  the  last-named  act  ia  changed.  The 
actof  oth  Juni!  simply  permitted  the  vacancy  then  existing  to  be  filled. 
I  respectfully  submit  that  the  grade  should  remain  that  of  a  brigadier- 
general.  Duriug  the  war  be  had  charge  of  more  than  five  handrod 
paymasters,  there  being  a  permanent  provision  for  the  expansion  of  the 
Pay  Department  in  time  of  war.  Xow,  two  colonels  of  older  date  are 
commanded  by  myself.  This  awkward  position  of  affairs  would  recur 
in  every  staff  department  if  such  a  policy  should  be  carried  out,  of 
redacing  to  colonel  the  rank  of  chief  of  staff  whenever  a  vacancy  shall 
occur.  The  deliberate  action  of  Congress,  after  careful  consideration  of 
the  wants  of  the  Army,  led,  in  186G,  to  a  gradation  of  rank  in  each  staff 
corps,  which,  I  respectfully  submit,  should  not  be  changed. 

As  certain  schemes  for  radical  changes  of  organization  in  the  staff 
have  been  suggested  during  the  last  year,  it  is  proper  to  call  attention 
to  the  fact  that  similar  experiments  of  consolidation  have  been  tried 
during  the  last  three  years  in  the  English  service,  bat  are  regarded  as 
an  utter  failure.  Witness  the  proceedings  at  the  meeting  of  the  United 
Service  Institution  of  England,  held  on  the  5th  February,  1872,  when  E. 
B.De  Fonbli»n<iue,  deputy  controller  (retired,)  set  forth  in  gi-aphii;  terms 
the  iucon^uous  elements  and  inefficient  workings  of  the  "control  de- 
partment,'' as  the  new  system  is  called.  As  he  had  beeu  one  of  the 
original  advocates  for  the  same,  his  testimony  is  the  more  significant. 
Hia  criticisms  are  fully  conlirmcd  by  papers  in  Golbnru'a  Kaval  and 
Military  Journal  for  November,  1871,  and  March,  1872;  the  first  de- 
scrihing  the  "disasters"  which  had  already  attended  the  experiment; 
the  latter  speaking  of  the  "cdlapae  of  control.''  At  this  time,  more 
than  at  any  other,  it  is  natural  that  we  should  be  led  to  a  close  scmtiny 
of  the  condition  of  like  branches  in  foreign  armies. 

Members  of  the  "  control"  department  were  given  no  military  rank, 
ao<l  forcible  arguments  are  advanced  by  them  in  favor  of  such  a  step, 
which  would  increase  theirprestige  when  in  contact  with  other  branches 
of  the  service.  This  is  mentioned  as  but  one  example  how  far  advanced 
we  are  in  our  organizations,  in  which  the  assimilated  rank  in  the  staff' 
involves  no  collision  with  the  line  of  the  Army,  but  imparts  force  and 
efficiency  in  the  discharge  of  their  duties.  Officers  of  that  army,  of 
great  intelligence,  express  unqualified  admiration  of  the  successful  work- 
ing on  so  large  a  field,  of  our  various  staff'  and  supply  departments  dur- 
ing the  late  war. 

As  to  the  economy  of  administration,  I  hope  it  will  not  be  considered 
oat  of  pla»)  here  to  recur  to  the  debate  in  the  House  of  Itepresentatives 
in  April  last,  l>etween  two  leading  advocates  on  opposing  sides  in  the 
qoestion  of  civil-service  reform.  Each  quoted  the  statistics  of  the  Pay 
l)e{)artmeut.  The  one  said,  "  Here  is  already  in  existence  a  system  in 
*hi«h,  during  the  late  war,  the  whole  expense  of  administration  (inclnd- 
ing  defalcations)  was  but  three-fourths  of  one  per  cent,  of  the  total 
amount  disbursed,  and  in  which  the  defalcations  (even  if  that  of  Major 
Hodge  is  inclnded]  were  not  one-tenth  of  one  per  cent,  of  the  same 
total."  The  other  debater  said,  "This  is  true,  but  it  is  owing  to  its  being 
real  civil -service  reform,  viz,  an  organization  independent  of  politicti.'' 
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I  will  add  that  the  result  vsia  dae  (as  contrasted  with  tfae  expenenc6 
of  the  war  of  1812)  to  high  rank  and  pay,  nnder  a  separate  organization, 
being  given  to  the  officers  of  the  Pay  Department,  thns  giving  every 
stimulus  to  good  conduct  to  those  who  are  appointed. 

Thus  it  is  respectfully  submitted  that  Congress  shonld  not  rashly 
tamper,  as  some  have  proposed,  with  said  By8tem,but  leave  nodistarbed 
an  organization  of  fifty  years'  growth,  which,  daring  that  period,  has 
brought  honor  upon  the  public  service  both  in  time  of  war  and  in  time 
of  peace. 

It  is  proper  that  I  should  add  that  I  have  been  in  charge  of  this  office 
since  the  Ist  of  January,  1872. 

Kespectfully  submitted. 

BESJ.  ALYOKD, 
Paymaster-General,  United  Slates  Army. 

The  Honorable  the  Seceetabv  op  War. 
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THE   CHIEF  OF   ORDNANCE. 


Wae  1>epabtment, 
Ordnance  Offtce,  October  21, 1872. 
Sir  :  I  have  the  houor  to  submit  the  following  report  of  the  priDcipal 
operatious  of  the  Ordnance  Department  during  the  fiscal  year  ended 
June  20, 1872,  with  such  remarks  and  recommendations  as  the  interests 
of  that  branch  of  the  military  service  seem  to  require. 

The  fiscal  resources  and  disbursements  of  tlie  Department  dnring  the 
jear  were  as  follows,  viz : 

AlBOtint  of  appropriations  in  Treasury  June  30,  lr-71 822,764,295  17 

AlDoiiDt  in  Government  depoaitoriea  to  credit  of  disbursing  officers  on 
Mmedate 346,796  52 

AiDoant  of  depoaits  in  Treusarv  not  rbported  t«  tlie  credit  of  the  appro- 
priations   706,r>19  m 

Amonnt  of  appropriations  from  July  1,  IUTI,  to  June  ilO,  1872,  inclnding 
the  fixed  annual  appropriatJon  for  artnlDK  and  equipping  tliemilitia.      2,022,804  00 

Anonnt  transferred  from  the  Quartermoaters  Deportment  fl'otn  "cloth- 
ioK  of  the  Army  "  for  manufnctore  of  knapsacks,  haversacks,  cau- 
loens,  A^c 20,800  00 

Auonut  received  ninco  Jnne  30, 1S71,  on  nccoiint  of  tlamagwi  to  arms 
in  hands  of  troops,  from  sales  of  arms  to  offlcero  and  condemned 
■tores,  and  from  all  other  sources  not  before  mimtioiieU ^■.''^i  ^^  ^ 

Total '. 27,658,084  37 

Atnonnt  of  expenditnrefl  since  June  :!0,  1871 SI,  934.  SSI  al 

AiDDont  uf  expenditures  attending  auction  sales  of  otdnanco  Hlores 
since  Jnne  30,  l'^71,  transportiDg  stores  to  place  of  sale  and  preparing 

Blorsa  yet  to  be  sold , 215,558  511 

Anonnt  of  deposits  in  Treaeurynot  reported  to  the  credit  of  the  appro- 
priations   478,383  86 

Amonnt  in   Government  depositories  to  credit  of  dJHburbiug  oQlcers 

Jane  30,  1879 ". 336,958  65 

Amonnt  tnrned  into  the  "anrplnsfiiiid" 22,003,491  40 

Amount  of  appropriaUons  in  Treasury  June  30, 18^2 '2,689,308  62 

Total 27,658,084  37 


Tlie  operations  at  the  arsenals,  with  the  limited  appropriations  made 
by  Congress,  have  been  confined  to  the  care  and  preservation  of  ord- 
nance and  ordnance  stores,  the  manufacture  of  metallic  ammunition  and 
other  supplies  for  the  use  of  the  troops,  the  manufacture  and  alteration 
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of  iron  carnages  for  oar  lieary  gans  tliat  anu  tbc  Diost  important  of 
onr  soatbeni  forts,  the  erection  of  public  bnildings  at  the  arsenals 
where  authorized,  and  the  supplying  with  arms  and  other  ordnance 
stores  the  militia  of  the  several  States  and  Territories. 

SMALL-AUMS. 

At  the  Springfield  armory  the  oi>eratioDB  have  been  limited  t«  tbe 
completion  of  a  few  thousand  arms  necessary  to  meet  tbe  requirements 
of  the  Army  aud  militia.  At  the  date  of  this  report,  work  of  every 
kind  at  the  armory  is  about  ceasing,  as  a  consequedce  of  the  following 
provision  in  the  "  act  making  appropriations  for  the  supiiort  of  tbe 
Army  for  the  year  ending  June  3*),  I8T3,  and  for  other  purposes,"  ap- 
proved June  6,  ltiT2 : 

For  manufacture  of  arms  at  the  uaf.ioDnl  armory  one  bnudred  and  fifty  thonsand 
dollan  ;  Froi'ided,  That  no  ^mrt  of  this  a|>propriatioD  aboil  be  expeniled  autil  a  bruech- 
loadiug  system  for  muaketx  Hnd  ciirliines  Hh»ll  have  been  adopted  for  the  militarv 
service  upon  tbo  recomraeudatiun  of  the  boanl  to  be  appinnted  by  tbe  Becretarj  of 
War,  &.O. 

Under  the  provision  of  this  law,  a  hoard  of  five  members,  of  which 
Brigadier-General  A.  H.  Terry,  United  States  Army,  is  president,  was 
convened  in  the  city  of  Sew  York  on  the  3d  September,  1872.  The 
widest  publicity  was  given  to  the  order  assembling  the  board,  (hereto 
appended,  marked  A,)  that  all  persons  interested  iu  breech-loading  arms 
might  avail  themselves  of  the  opijortunity  offered  to  present  their  inven- 
tions for  examination  and  trial.  Tlie  board  is  now  in  session,  and  nntil 
their  labors  are  conclnded,  andreport  made,  and  a  "  breech-loading  sys- 
tem adopted  for  the  military  service,"  this  Department  is  estopped 
from  expending  any  of  the  money  above  appropriated.  Should  the 
report  of  the  board  be  delayed  so  that  the  appropriation,  or  a  large  por- 
tion of  it,  may  revert  to  the  Treasury  at  the  close  of  the  fiscal  year,  it  is 
recommended  that  such  unexpended  balance  be  re-appropriated  in  addi- 
tion to  the  amount  estimated  for  the  ensuing  year. 

Arms  upon  the  system  adopted  onght  to  be  manufactured  without 
delay,  in  quantities  sufiBcient  to  supply  the  entire  Army  with  them, 
and  fill  reqnisitions  for  the  militia;  and  it  is  earnestly  recommended 
that  liberal  appropriations  may  be  made  to  enable  this  Department  to 
manufacture,  from  year  to  year,  a  sufficient  number  to  accumulate  a 
reserve  for  the  exigencies  of  war.  Iu  the  adoption  of  an  arm  for  the 
military  service,  it  should  be  the  policy  of  the  Government  to  determine 
and  fix  upon  the  best  arm  that  can  be  had  for  present  manufacture,  and 
to  be  prodded  in  quantities  for  future  emergencies,  and  retained  as  the 
standard  arm  only  so  long  as  none  more  perfect  and  efficient  as  a  mili- 
tary weapon  hae  been  invented.  The  object  of  this  Department  is,  and 
has  been,  to  secnre  for  the  Army  and  militia  the  very  l>e8t  military  arm 
that  the  inventive  genius  of  the  age  can  devise. 

RETOLTHES. 

Reports  from  the  field  are  all  favorable  to  the  nse  of  revolvers  n^ng 
netallic  cartridges,  a  Ijmited  number  of  which  have  been  heretofore 
issued  to  the  cavalry  service  for  trial.  As  soon  as  certain  experiments 
are  completed  looking  to  tbe  improvement  of  the  arm  afi  a  military 
weapon,  it  is  the  intention  of  this  Bureau  to  recommend  the  mannfkctnre 
of  a  Bumcient  number  to  meet  tbe  requirements  of  tbe  Army. 


..Coogic 
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NEW  EQUIPMENTS. 

SiDce  the  date  of  my  last  annual  report  the  manufacture  of  knapsacks, 
canteens,  and  haversacks  for  the  Army  has,  upon  the  recommendation 
of  the  Quartermaster-General,  and  of  the  board  instituted  by  Special 
Order  No.  433,  Adjutant^General's  Office,  of  November  6, 1871,  and  by 
yonr  order,  been  transferred  to  this  Department,  which  alone  has  the 
proper  manafactniiDg  facilities  in  its  arsenals.  Five  thousand  sets  of 
iu  fan  try  equipments  haro  been  made  and  issued  to  the  troops  for  trial. 

These  equipments  combine  the  knapsack,  haversack,  and  canteen, 
iriih  the  cartridge-box,  waist-belt,  and  bayonet-scabbard  into  one  system, 
that  can  be  used  by  the  soldier  eitber  in  ^hole  or  in  part,  as  convenieDce 
or  necessity  may  require ;  and  his  entire  kit  in  complete  marching  order 
can  be  carried,  it  is  believed,  with  ease  and  comfort,  and  without  danger 
of  impairing  his  health  or  strength. 

Au  estimate  has  been  made  for  a  sufficient  sam  to  provide  the  service 
with  these  equipments,  which  it  is  believed  will  give  satisfaction.  The 
kuapsacks  on  hand,  left  over  from  the  war,  are  now  worthless  and  uulit 
for  issue,  and  will  be  sold  as  soon  as  they  can  be  replaced. 

ARMING  AND  EQflPPISO  THE  MILITIA. 

I  have  to  renew  the  recommendation  of  last  year  that  the  permanent 
annnal  appropriation  for  arming  and  equipping  the  militia  be  largely 
iDcreased.  The  views  then  expressed  are  still  eutertaiued  by  me.  It  is 
hoped  that  the  bill  introduced  at  the  last  session  from  the  Committee  on 
the  Militia,  which  was  complete  in  its  provisions,  may  receive  the  favor- 
able action  of  Congress  during  the  coming  session. 

HEAVY  OBDNANCE. 

Under  the  following  provision  of  the  act  of  Congress  approved  June 
G,  1873— 

For  experiments  anil  testa  of  beavy  riflfd  ordiiaucc,  ^270,000 :  Prorided,  That 
lhi«  appropriatiou  shall  be  nppIieA  to  at  lenat  tbree  uindcls  of  lieavy  onlnance,  to  be 
drsignatcd  by  a  board  of  ofllceTB,  *  *  which  report  shall  iuuludo  both  classes, 
breech  and  maule  loodtDg  cannon,  &c.— 

a  board  of  seven  ofiBcers  of  different  branches  of  the  service  was 
appointed,  to  meet  in  New  York  on  the  10th  July,  1872.  The  result  of 
their  deliberations  are  herewith  submitted,  (marked  F.)  This  Depart- 
ment has  taken  steps  to  carry  out  the  reuommeudatioDS  of  the  board 
in  the  procurement  and  manufacture  of  these  guns  deemed  most  worthy 
of  trial.  (See  proceedings  of  board  herewith,  marked  O.)  As  they 
are  to  be  of  large  caliber,  for  which  no  suitable  powder  and  projectiles 
are  on  hand,  as  contemplated  by  the  law  authorizing  the  exi>eriments, 
an  estimate  for  money  to  provide  this  essential  and  expensive  necessity 
for  the  trial  has  been  submitted. 

The  procurement  and  trial  of  these  guns  will  probably  consume  all 
of  the  year  1873,  and  no  estimate  has  therefore  been  made  in  advance 
of  the  probable  results,  for  the  manufacture  of  the  successful  gun  in 
tbe  qnantities  now  urgently  needed  for  the  armament  of  our  forte. 

The  very  moderate  estimate  made  for  cannon  and  carriages  for  the 
next  fiscal  year,  it  is  hoped  will  be  allowed  by  Congress.  This  sum  can 
be  exitended  on  cast-iron  smooth-bore  guns,  considered  the  best  of  the 
kind  in  any  service,  nearly  800  of  whi^,  besides  300  mortars,  are  atill 
needed  for  our  forts.    The  marked  improvemeaft  in  the  manul^actQre  of 


316  REPORT  OF  THE  SKCRETARY  OF  WAS. 

our  g:un]>owder  seems  to  indicate  that  our  Buiootli-boi'e  guns  way  l>e 
used  with  wonderful  battering  power,  as  recent  exi>erimeut8  with  tlie 
15-inch  gun  resulted  iu  increased  initial  velocities,  or  largely  increaBed 
working  energy,  with  strains  on  the  gun  far  within  the  limits  of  safety. 
If  such  results  can  be  predicated  on  all  future  manufactures  of  gun- 
powder, then  one-half  of  the  difticult  problem  of  our  heavy  armament 
is  satisfactorily  solved. 

The  accuracy  of  smooth-bore  guns  of  large  caliber,  within  a  mile  die- 
tance,  is  fully  cfjnal  to  that  of  rifled  guns,  and,  iu  naany  of  oar  exposed 
positions  withiu  easy  range  of  hostile  ships,  would  he  entirely  effective. 
To  solve  the  problem  completely,  rifled  guns  with  great  accuracy  at 
long  ranges,  and  great  penetrating  power,  must  be  provided,  and  the 
results  of  the  experiments  authorized  by  (Congress  at  its  last  session  are 
looked  to  with  great  interest  and  solicitude. 

In  previous  reports  this  Bureau  has  earnestly  impressed  on  Coiigresa 
the  crying  (lemuud  for  cannon  in  sufficient  numbers  to  complete  the 
armament  of  our  forts,  for  the  defense  of  our  important  harbors  and 
largest  cities,  with  their  millions  of  wealth.  There  appears  to  be  no 
indisposition  on  the  part  of  Congress  to  make  large  apiiropriations  for 
the  construction  of  fortifications,  not  cousidenug:  the  undoubted  fact 
that  forts  can  be  readily  improvised,  at  short  notice,  strong  enough  to 
withstand  a  long  siege,  as  witnessed  on  more  than  one  occasion  durinf! 
the  rebellion,  while  cannon  and  carriages  are  necessarily  the  work  of 
time,  requiring  previous  preparation,  on  a  large  scale,  of  sho[>s,  ma- 
chinery, skilled  labor,  and  material  of  a  quality  to  be  specially  prepareil, 
and  not  to  be  found  in  the  markets.  Forts,  without  suitable  armaments, 
are  silent  monuments  of  large  expenditures  without  corresponding  ben- 
efits. They  cannot  be  ntilized  or  defended  without  the  costly  guns  and 
carriages  that  modern  science  demands,  and  in  war  may  prove  an  injnrj' 
and  lead  to  disaster,  by  inviting  attack  without  the  power  of  successful 
defense.  Time  and  money  can  supply  these  essential  weapons.  In  war, 
money  alone  cannot  provide  them,  and  it  is  only  during  peac«  that  we 
can  command  time  iu  which  the  money  can  be  judiciously  ex])«uded. 

COMJSnSSION  TO  EUROPE. 

An  invitation  having  been  received  from  Mr.  Fried.  Krupp,  the  most 
extensive  manufacturer  of  steel  cannon  in  the  world,  fur  the  presence 
of  some  of  onr  officers  at  the  trial  of  experimental  guns  of  the  largest 
caliber  at  Fssen,  Bhenish  llussia,  I  had  the  honor  to  recommend  ru 
acceptance  of  the  invitation,  and  that  a  commission  of  three  ordnanw.- 
officers  be  sept  to  witness  the  experiments,  which  recommendation  re- 
ceived your  approval.  It  is  believed  that  such  an  opportunity  may  not 
again  occur  to  gather  valuable  professional  information  in  regard  to 
what  are  considered  by  some  of  the  leading  military  powers  of  Europe 
the  safest  and  most  efficient  heavy  ordnance  now  manufactured.  The 
commission  will  be  ordered  to  visit  such  other  manufacturing  establisfa- 
ments  in  Europe  of  heavy  guns  and  kindred  projects  as  their  time  will 
permit,  that  they  may  be  enabled  to  group  together  the  best  results  of 
manufacture  and  experiments  in  this  respect  throughout  the  coiitiocDt. 
and  to  draw  valuable  deductions  and  conclusions  tor  future  reference 
and  use. 

GUN-CARBUQBS. 

One  of  the  difficulties  lici-etofore  encountered  in  using  unusually  large 
chai'ges  in  onr  guns,  was  the  inability  to  absorb  the  recoil  within  reasou- 
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able  distance.  Tliia  has  been  satisfactorily  overcome  by  recent  experi- 
ments with  double  air-cylinders,  fastened  to  the  chassis,  the  piaton-rods 
attached  to  the  upper  carriage.  The  success  has  been  conclasive  iu 
tavor  of  their  nae,  and  onr  carriages  are  being  provided  with  them  as 
rapidly  eb  the  appropriations  will  permit. 

At  the  snggestioQ  of  the  Engineer  Department,  and  to  give  increased 
protectioil  to  the  men  on  the  terre-plelQ  of  our  forte,  a  carriage  higher 
by  fifteen  inches  than  the  ordinary  pattern  has  been  designed,  and  tried 
irith  Batisfactory  resnlts.  Another  device  is  now  being  prepared  nnder 
the  direction  of  this  Department,  the  object  of  which  is  to  enable  the 
men  to  elevate  and  depress,  load,  point,  fire,  and  manipulate  thoroughly 
our  heaviest  ordnance  with  ease,  rapidity,  and  efficiency,  and  without 
at  all  exposing  themselves  above  the  parapet. 

3honId  these  two  devices  prove  as  satisfactory  as  they  promise,  their 
Hdoption  will  add  greatly  to  the  strength  of  our  defense  without  diminish- 
ing our  power  of  offensive  action. 

URGE  ARSENAL    OF  CONSTBUCTIOS    OX  THE  ATLAKirc  COAST,   ETC. 

I  renew  the  recommendation  made  in  my  ret>orts  of  18(>9, 18T0,  and 
18T1,  for  the  establishment  of  a  large  arsenal  of  construction  and  a 
powder  and  niter  depot  at  some  point  on  the  Atlantic  coast;  and  that 
anthority  be  requested  of  Congress  to  sell  such  of  the  arsenals  east  of 
the  Mississippi  lUver  as  can  be  dispensed  with  and  can  be  disposed  of 
irith  advantage  to  the  United  States^and  to  apply  the  proceeds  of  their 
sales  to  the  purchase  of  sites  and  the  erection  of  buildings.  The  con- 
centration into  one  arsenal  of  all  the  work  now  done  at  sovernl  distinct 
establishments  would  result  in  'great  economy  of  labor  and  great  perfec- 
tion of  product.  It  would  be  but  introducing  into  our  Uoverument 
work  the  practice  that  obtains  in  all  private  enterprises,  and  which  in 
being  followed  by  every  other  first-class  power.  The  network  of  rail- 
roads which  covers  the  land  and  makes  close  and  rapid  communica- 
tion with  the  remotest  points  entirely  overcomes  the  necessity  of  a  half 
century  ago,  that'demanded  an  arsenal  in  almost  every  State  in  the 
L'nion. 

PROVING  GBOUND. 

The  necessity  for  a  proving  and  experimental  ground  for  heavy  ord- 
nance has  been  felt  for  years,  and  this  Department  has  beeu  compelled 
to  a\-ail  itself  of  the  limited  extent  of  ground  near  Fort  Monroe  for  the 
prosecution  of  these  important  duties.  As  the  artillery  school  of  prac- 
tice is  established  ou  this  reservation,  the  splPce  is  necessarily  too 
contracted  for  the  operations  of  both.  Besides,  the  range  obtained  on 
land  is  but  little  more  than  a  niilo,  and  that  over  the  waters  of  the 
Chesapeake  Bay  seldom  available,  whereas  for  c£Bcicnt  exiierimental 
purposes  a  range  of  at  least  six  miles  is  indis|)ensable. 

Some  central  point  convenient  to  railroad  commnnication,  with  a  suit- 
able extent  of  level  ground,  could  be  readily  selected  and  purchased 
at  small  cost.  Experiments  with  large  ordnance  cannot  be  properly 
conducted  without  the  best  and  roost  improved  facilities,  such  as  every 
military  nation  ha«  found  it  necessary  to  provide.  It  is  recommended 
that  this  important  subject  be  brought  to  the  attention  of  Congress. 

SALE  OF  HAEPEn'S  FEKKY  AKMOBY. 

I  referretl  iu  my  last  annual  i-eport  to  the  deliH<|uency  of  the  pur- 
chasers of  the  Harper's  Ferrv  propertv  iu  aottting  for  the  lauds,  &c.. 
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porcbased  by  tbetu.  Duriug  the  last  seasion  of  Congress  a  bill  was 
inti^need  for  the  relief  of  some  of  tlieae  parcliasers,  but  it  failed  to 
become  a  law.  The  limitatiou  of  time  for  final  payment  haviue  expired 
last  December,  and  the  purchasers  having  had  the  ffrace  of  a  whole 
session  of  Congress  for  obtaining  an  extension  of  time,  out  without  snc- 
cess,  I  felt  it  my  duty,  after  the  adjournment  of  Congress,  to  ask  you 
to  place  the  case  of  the  principal  detiuqaeots  iu  the  bands  of  the  Depart- 
ment of  Justice  for  legal  settlement.  Sntt  has  accordingly  been  entered 
agaiust  tbem  in  the  United  States  court  of  this  district,  and  is  now 
progressing, 

SALES  OF  ARSENALS. 

The  law  for  the  sale  of  several  of  onr  smalt  araeualx,  it  is  sabmitted, 
requires  modification.  It  directs  the  Secretary  of  War  to  sell,  alter 
sixty  days'  advertising,  "either  by  public  auction  or  by  inviting  pro- 
posals for  the  purchase  thereof,  and  in  either  case  to  the  highest  bidder, 
all  the  lands  and  tenements  belonging  to  the  United  States"  at  certaiii 
specified  places.  It  may  not  have  been  foreseen  that  if  the  Secretary 
should  enter  upon  a  sale  under  this  provision  be  would  have  no  discre- 
tion, but  must  accept  the  highest  bid  or  offer  made.  This  might  lead 
tea  sacrifice  of  the  property  through  combinations  of  bidders;  and  it 
is  recommended  that  the  matter  be  brouglit  to  the  attention  of  Con- 
gress iu  order  that  the  necessary  legislation  may  be  taken  to  guard 
against  such  a  contingency.  A  minimum  price  iu  each  case,  it  is  sub- 
mitted, might  beauthorized  to  be  established,  below  which  the  property 
should  not  be  sold,  and  the  Department  could  then  redeem  the  property 
from  sacrifice  by  withdrawing  it  from  sale,  to  be  subsequently  disposed 
of  under  the  authority  of  the  Secretary  of  War,  either  at  public  auction, 
or  private  sale. 

The  old  arsenal  site  at  Augusta,  Georgia,  was  formally  advertised  for 
sale  before  the  defect  of  the  law  was  discovered,  and  there  being  no 
authority  under  the  law  to  delay  after  having  began,  the  sale  has  been 
allowed  to  proce^. 

The  act  directs  the  sale  of  the  A|>alacbicola  arsenal  at  Chattahoochee, 
Florida.  This  arsenal  was,  by  act.  of  December  15, 1870,  donated  to  the 
State  of  FlorTda  for  educational  purposes.  The  provisions  of  the  act 
which  directs  its  sale  should,  iu  my  opinion,  be  repealed. 

PEBSONNBL. 

I  have  again  to  repew  my  recommehdation  made  in  the  last  two  an- 
nua! reports  from  this  OfBce,  that  the  law  of  March  3, 1860,  probibiting 
promotions  and  appointments  iu  the  Ordnance  Department  be  rei>ealed, 
and  I  earnestly  ask  that  the  subject  may  be  brought  to  the  notice  of 
Congress,  and  that  tbey  may  be  requested  to  repeal  the  law. 

The  present  number  of  ofiQcers  iu  the  Ordnauce  Corps  is  not  sufBcient 
for  the  proper  performance  of  the  duties  intrusted  to  it  by  Congress. 

The  act  to  increase  and  fix  the  military  establishment  of  the  United 
States,  approved  July  28, 1866,  gave  to  the  Ordnance  Department  sixty- 
four  officers  and  thirteen  store-keepers,  and  the  Department  was  kept 
up  to  that  number  until  after  the  passage  of  the  act  approved  March  ^. 
1869,  probibitiug  prom9tions  and  apiwintments  in  the  staff  corps,  and 
which  is  still  in  force.  Since  that  time  vacancies  have  occurred  which 
reduce  the  streagth  of  the  Department  to  fifty  offlers  and  eleven  store- 
keepers. 

J  am  of  the  opinion  that  the  Duml>er  of  ordnance  officers  (fdxty-fosr,) 
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fixed  by  the  act  of  Jaly  28, 1866,Blioald  not  be  diminished.  That  aam- 
ber  IB  needed  for  the  proper  and  efficient  x>erformatice  of  the  doties  with 
which  it  is  charged.  The  ofBcera  command  the  arsenals,  armories,  and 
depots,  (twenty -eight  iu  number),  Buperint«ad  the  manufactares  of  every 
kind  at  the  arsenals,  requiring  in  the  aggregate  a  force  of  2,500  men, 
hired  and  enlisted,  the  manufacture  and  proof  of  all  cannon,  small  arms, 
and  gunpowder  for  the  armies  of  the  United  States,  and  oar  national 
militia,  and  the  arming  of  our  fortifications ;  make  all  trials  and  experi- 
ments required  to  perfect  our  ordnance  and  other  material ;  have  charge 
of  all  ordnance  stores  and  other  property,  valued  at  over  $50,000,000, 
and  see  to  its  proper  care  and  preservation ;  and  in  addition  thereto 
perform  the  duties  of  assistant  quartermaster  and  commissary  of  subsist- 
ence for  the  enlisted  force.  These  duties  are  sufficient  to  furnish  tail 
employment  for  the  entire  number  of  ofScera  allowed  the  Department  by 
the  act  of  Jnly  28, 1866. 

Oars  is  the  only  service  in  \Fbich  officers  are  deprived  of  all  promo- 
tion for  an  indefinite  period.  Sneh  a  course  is  contrary  to  all  military 
rale  and  usage,  and  is  unjnst  to  the  officers  themselves ;  and  iu  the 
matter  of  apppointments  very  disconraging  to  graduates  of  the  Military 
Academy,  who  look  to  snch  an  appointment  as  a  reward  of  merit. 

Congress,  at  its  last  session,  by  repealing  the  act  prohibiting  appoint- 
ments and  promotions,  so  far  as  it  related  to  the  Engineer  Corps,  seems 
to  have  admitted  that  such  relief  was  necessary.  It  is  hoped  that 
similar  liberal  legislation  will  be  extended  to  the  Ordnance  Corps,  which 
is  organized  in  the  same  manner,  having  officers  of  all  grades,  from 
brigadier-general  to  second  lieutenant,  and  with  dnties  and  responsibili- 
ties of  no  less  importance,  and  demanding  equal  study,  labor,  and 
fidelity. 

It  is  believed  that  if  the  attention  of  Congress  is  specially  called  to 
the  necessities  of  the  case,  prompt  and  fiill  relief  will  be  granted,  and 
t^e  distinction,  which  the  law  now  makes  between  the  two  corps,  result- 
ing in  great  hardship  to  the  ordnance,  will  be  at  once  removed. 

THE  SPRINGFIELD  BBEECH-LOADma  BIFLE-JUUSEET. 

Ill  my  annual  report  for  last  year  I  had  the  honor  to  invite  your  atten- 
tion to  the  subject  of  royalty  claimed  on  tbe  breech-loading  rifle-muskets 
which  have  been  altered  at  the  Springfield  armory,    I  said : 

The  conflictiDK  Interwta  of  inveutoTa  and  holders  of  patents  on  breech-load [hk  amall- 
anna  have  aerioiuly  embarraaBed  tbia  Department  in  the  aelection  of  a  Byateni  for  adoption. 
It  appeaiB there  are  patents  (one  or  more)  upon  all  breecb-loadins  amall-arma,  imdit  la 
DDt  thonsht  that  any  Kan  has  been  made,  or  can  be  madeby  the  Oovernnient,  apon 
vhich  a  claim  for  royalty  wtll  not  be  made  against  this  Department.  I  have  declined 
to  give  an  opinion  apon  the  validity  of  any  patent  which  the  Government  may  b«ve 
Daed,  or  to  recommend  tbe  allowance  of  royalty  by  the  War  Department  on  any  amall- 
ami  which  have  been  made  by  tbe  Government ;  and  I  aball  continue  to  do  so,  believ- 
ing that  Uie  amonnt  of  compensation,  and  the  peraooa  who  may  be  entitled  to  receive 
it,  afaonld  be  determined  elsewhere  than  in  the  War  Department. 

Id  my  annual  report  for  1869,  1  said : 
■  "The  chief  difflcnltiM  which  thia  Department  bad  to  contend  against  in  prodncinga 
Kood  breech-loading  maaket,  have  arisen  from  the  ioipoasibility  of  making  any  improve- 
ment which  ia  not  Immediately  claimed  under  some  one  of  the  many  patents  which 
have  been  granted  for  improvements  in  lire-arms,  and  from  tbe  exti«me  eagerness  and 
strong  efforta  of  aome  inventors,  and  all  other  parties  interested  in  pntenta,  to  have 
Iheii  Improvements  naed  by  tbe  Government.  Blany  persons  claim  to  told  patents  for 
improvements  which  are  used  in  the  conversion  of  tlie  Springfield  muskets;  in  some 
insUnces  several  parties  have  claimed  to  bold  patents  for  the  same  tiling,  and  it  is 
lielieved  that  eveiy  improvement  ia  claimed  by  wore  than  one  inventor.  The  Bnrean 
hu  declined  to  acknowledge  tbe  validity  of  any  patents  fbr  improvements  naed  in  the 
u>DV«nion  of  the  Springfield  rilled  musket,  knowing  that  it  was  not  competent  for  it 


320  HEPORT  OK  THE  SECRETARY  OF  WAR. 

to  deckle  the  question,  and  beli«viug  that  tbe  proper  course  tor  pateut««s  to  Uiu  wan 
to  oetablish  itatuifaotorily  tbe  validity  of  tlieir  claiiUH,  aud  than  apply  to  VongtiM  fur 
componBatiou  for  the  iise  of  the  pat«uts. 

"Tbeiw  difilcaltiee  havsnontitiued  to  embaimss  this  Department,  and  to  afleet  inja- 
rioQisl;  the  interoeta  of  thn  Government ;  and  it  isrespectfnlly  suggested  whether*  uw 
Diay  not  be  doviiiod,  which,  while  alTording  iirotectiou  to  all  inventors  in  the  righu 
Hooared  to  thorn  by  patents,  will  enable  tba  Government  to  nse  unrBstrictodly  anj  im- 
provunieut  wUicU  it  may  bo  de.iirable  for  it  to  use.  I  have  no  desire  to  see  any  inventor 
iloprivod  of  any  of  his  rights,  without  just  compensation  ;  but  I  am  so  fully  convinn-al 
that  Mine  law  protecting  the  Government  against  improper  claims  of  iuTentors  and 
owners  of  patents  should  be  passed,  that  I  feel  it  my  duty  to  bring  the  matter  particu- 
larly to  your  notice,  in  the  hope  that  something  may  be  done  to  seeure  so  dMirsble  au 
eod,  Snch  a  law  would  relievo  this  Department  of  much  annoyance  and  embarra-"- 
uiBUt,  and  would  tend,  iu  my  opiuion,  to  lucroose  to  a  considerable  degree  the  efflcienin' 
of  the  public  gervico. 

"  It  18  reapectfully  snggcatcd  that  a  law  be  passed  whtch  will  authorize  oQlccn  in 
chaixo  of  public  ivorks  to  make  use  of  all  inventions,  or  improvements  whatever,  iip- 
plicable  to  tbe  work  under  their  charge ;  and  which  will  provide  that  when  a  claim  fcir 

■ ",8  made  by  auy  person  for  au  invention  or  iroprovenieot  so  nsod,  at  least  - 


days'  notice  shall  be  given,  requiring  all  parties  claiming  said  tuveutiou  or  improve- 
ment to  present  their  claims,  with  tbe  evidence  in  support  of  the  same,  to  some  itpedil 
tribunal  autborizod  to  try  the  same,  whoso  duty  it  shall  be  to  decide  who  ia  the  pariv 


ontitted  to  damages  or  rentitncratioD,  aud  to  lix  the  amount  which  should  be  paid  l>. 
the  United  States  for  tbe  use  of  the  invention  or  imjimvument;  their  dosision  t«  K 
final,  BO  far  as  the  United  States  are  concerned ;  and  the  amount  declared  to  be  dor 
froni  tbe  Unil«d  States  to  be  paid  out  of  the  nppiopriatiou  for  which  tbe  work  done  i- 

I  repeat  this,  and  earuostly  ask  that  such  legiiilatiou  may  bo  requested  of  Congrti.- 
as  may  be  necessary  to  secure  the  rif'hts  of  inventors  and  owners  of  patents,  and  t" 
protect  those  of  tbe  Govemnient  and  its  n^eiitA.  These  latter  are  not  protevt«i]  nov. 
The  commaiiding  ofttcer  of  Springfield  armory  and  myself  have,  for  more  than  a  year, 
been  subjected  to  tbe  annoyance  of  a  suit  brought  against  us  personally  for  our  ofliciai 
action  in  having  nruis  made  nt  Springfield  urinary  under  tbe  orders  of  tho  Secretary  ■•i 
War,  and  the  Government  has  at  the  same  time  been  compelled  to  submit  to  an'ri- 
pensive  lawsuit  brought  to  ri^strain  it  from  making  the  anus.  Such  a  state  of  thia)^ 
ought  not  to  exist. 

The  Btiit  alluded  to  terminated  in  December  last,  the  court  renderiDg 
the  following  decision: 

This  is  a  suit  in  equity  foe  alleged  infiiiigemcnt  of  letters-patent  of  tbe  I'niir-l 
States,  gi;aiited  to  tho  coinplainaut  hs  assignee  of  one  Jauies  W.  Preston,  yebm.iry  .'>. 
1867,  tor  improvement  in  breech-loading  fire-anns. 

The  defendant,  au  oSicer  of  the  United  States  ordnance,  whs,  by  order  of  tbe  Sern 
tary  of  War,  dated  May  3,  1666,  assigned  to  the  command  of  the  United  States  armoit 
at  Springfield,  Massachusetts,  and  took  couiuiand  accordingly,  and  held  such  commU'l 
up  to  tbe  comruencemeut  of  this  suit. 

All  tbe  brooch-loadiug  fire-aniis,  for  makiug  whic^h  the  defendant  is  complained  "i 
iu  this  suit,  were  made  after  May  3,  l^i6,  at  the  United  States  armory,  Spdaglirl<) 
underthcsuiieriut«ndenceof  the  defendant  as  an  officer  of  the  Army,  aud  as  suchoHii- 
inandaut  of  the  armory,  and  in  obedieuce  to  specific  orders  from  the  Secretary  of  Wit. 
directing  the  construction  of  the  arms  which  were  made  in  the  specitio  foroi  as  mftdr 
according  to  luodete  furnished  by  him  or  by  his  authority,  and  so  mode  under  tli< 
BUperintoudcuce  of  the  defendant,  for  use  iu  the  military  service  of  the  Uait«d  Slair? 

The  case  oameon  for  argument  at  this  term.  The  court  are  of  opinion  that  the  lellpri- 
patcut  of  the  complainant  on  which  the  bill  is  founded  are  valid,  and  that  the  bmxh- 
loodiug  fire-arms  made  as  aforesaid,  at  the  United  States  armory  at  Sprin)>ticli!. 
MaBsacliu setts,  infringe  tbe  said  pal«nt ;  but  they  are  divided  in  opinion  on  the  ful1i»- 
ing  questions,  which  arose  and  were  argued,  on  which  questions  the  opinJuns  uf  IL' 
judges  wore  opposed: 

1.  AVbethcr  the  respondent,  having  made  and  superiutondcd  the  making  of  the  «■»'    | 
arms,  under  tho  circumstances  hereinbefore  stated,  is,  liablu  lo  au  injunctlou  as  |>ny<''! 
in  the  bill. 

3.  Whether  the  respondent,  having  so  made  and  superintended  tho  making  of  tht 
said  arms  nndor  such  circumstances,  is  liable  to  an  account  as  prayed  in  the  bin. 

Thereupon,  at  the  request  of  the  counaet  for  both  parties,  the  points  upon  which  tli,- 
judges  were  opjxised  in  opinion  are  stated  as  above,  aud  tho  same  are  hereby  cvrliGi^ 
to  the  Supreme  Court  of  the  United  Statca,  in  accordance  with  the  provisions  of  tlic  sil 
of  April  29, 1802, 

As  a  consequence  a  demand  has  been  preferred  agaiost  the  Caite<) 
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Stales  for  an  Allowance  of  royalty  on  »11  arma  heretofore  altered  at  tlio 
:S|iriiigOeId  armory,  ia  n'hich  tbia  patent  has  beeu  used.  Besides  iliis 
ijiecial  de\1ce  several  others  are  used  iu  the  alteration,  which  are  known 
t<i  be  claimed  in  existing  patents  of  other  parties,  and  it  ia  the  o|iiuiou 
iif  tlie  Borean  that  a  settlement,  once  for  all,  should  be  made  with  all 
iHTMons  interested. 

To  effect  this  some  tribunal  ought  to  be  appointed  and  empowered  to 
iuvestigate  the  validity  of  these  latter  claims  against  the  Sprioglield 
pm.  autl  to  settle  the  total  amount  to  be  paid  per  jrnn,  and  the  propor- 
timial  amount  thereof  due  to  each  inventor ;  and  I  earnestly  recommend 
iliiit  the  matter  be  pressed  upon  the  attention  of  Cougreas  at  the  ensn- 
ine  session,  that  this  Bnreau  may,  through  legislation,  be  relieved  from 
further  embarrassment  arising  out  of  the  subject. 

Ill  addition  to  the  papers  heretofore  mentioned  £  submit  herewith  the 
fnl  lowing : 

B.— Statement  of  principal  articles  prooared  by  purchase  and  by  fab- 
rii-Hticm  at  the  arsenals  during  the  year  ended  June  30,  1872. 

C.—Statemeut  of  ordnance  and  ordnance  stores  issued  to  theBegular 
Anny  and  to  posts  dnring  the  year  ended  June  30,  1872. 

D. — Statemeut  showing  the  apportionment  of  arms  for  the  year  ended 
June  30,  1873,  under  the  law  of  1808  for  arming  and  equipping  the 
militia,  as  amended  by  the  seventh  section  of  the  act  approved  IMarch 
t.  1'S.M,  and  regulations  established  in  conformity  therewith. 

E.— Statement  of  ordnance  and  ordnance  st'Ores  distributed  to  the 
miliiia  from  July  1, 1871,  to  June  30, 1872,  under  the  law  of  1808,  as 
iiiui^niled  by  the  seventh  section  of  the  act  approved  March  3, 1835. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 
A.  B.  DYER, 
Chief  of  Orinance  United  States  Army. 

Tlie  Adjutant-Gknebal  United  States  Abmy. 


[Gks-eral  Ordrrs  No.  58.] 

War  Departurnt,  Adjutaxt-Gbnehal's  Ofkicb, 

Wiuhingloii,  June  !&!,  1873. 

n<*  followtng  IB  an  extrnct  from  section  1  of  the  "  act  m.tking  appropriattuaa  for 
V  mpport  of  the  Army  for  the  fear  endiag  Jimo  30, 16711,  and  ibi  olhur  purpose^,'' 
-iTinvfil  Jnne  B,  1W2  : 

'Fur  BianafBctDrti  of  anna  at  the  iiational  armory,  one  hundred  and  fifty  thouHand 
' '  '.irii :  Prorided,  That  no  part  of  tliis  appropriation  aball  be  expended  nntil  a  breecli- 
'  v'tijc  Rjatem  fur  uiuaketa  aod  carbiuea  shiilt  have  been  adopted  for  the  military  Her- 
'  '•  ii|H)D  the  rticuiiinieDdatioD  of  the  board  to  bo  appointed  by  the  Secretary  of  War , 
■'.I'll  lioard  shall  conaiat  of  uot  less  than  Gve  ottlcura,  aa  follows  ;  one  general  officer, 

''  nnlnance  officer,  and  three  officers  of  the  line,  one  to  be  taken  from  the  cavalry, 
'%r  fniiu  the  infautry,  and  one  from  the  artillery  :  And  provided /arlher.  That  the  ays- 
'■fi,  Tlim  so  a(lo[ited,  shall  be  the  only  one  to  be  used  by  the  Ordnance  Department 

Ih-  iiianufiKture  of  muaheta  and  carbinea  fur  the  military  service  ;  and  no  royalty 
■  ..I  !<(■  paid  by  llic  Govemiuent  of  tlie  United  States  for  Ihe  iiae  of  said  [Miteut  to  any 
'•  (ifflcen  or  riiiploy^,  or  for  any  patent  in  which  aaid  oHlceni  or  employe!*  may 
-  iirwtly  or  tndirirclly  iiitereated." 

ill  ninfunnitj  with  the  above  provisions,  a  board  ivill  aasemhic  in  the  rity  nf  Nvw 
'<  ik  on  the  3d  day  uf  September,  19T-i,  with  anthority  to  ailjonru  to   Spriugl)«lil 
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urmory  iq  order  to  avail  ilself  of  tbe  rcHOiirccB  of  that  establish ment,  vhich  are  herchf 
placed  at  its  disposal,  to  cousider  and  rocoumend  for  adoptiou  a,  breeth-loadJDg  aj'slKm 
fi>r  muskets  and  carbines  for  the  military  service. 

Detail  for  the  &oar(J.—Bri(;adi or- General  A,  H.  Terry,  United  States  Army  :  Colnnel 
P.  V.  Haitner,  Ordnance  Department ;  Colonel  H.  B.  Clits,  Tenth  In&ntry  ;  M^or  H. 
A.  Reno.  Soveuth  Cavalry ;  Captain  L.  L.  LivlnEston,  Third  Artillery ;  Second  LieU' 
tenant  Heury  Metcalf,  Ordnance  Department,  is  detailed  as  recorder  of  the  board. 

All  persona  interested  in  small-arms  are  invited  to  submit  samplca  and  appear  in 
person,  under  such  roles  as  may  be  adopted  by  the  board. 

The  Orduance  Bnrean  will  sapply  such  information  bearing  on  the  matten  DDdtt 
investigation  as  may  be  called  fur  by  the  board. 

By  order  of  the  Secretary  of  War : 

E.  D.  T0WN8END, 

JOfHlanl-Gaienll. 


3  l&-inch  Rndmnn  Runs. 

9  carrlngCH  for  Oatliug  gnus. 

B  breefli  and  muzzle  sights. 

2  tar-liiK^kpta  fur  field-gun. 

S  c»u noil -spikes. 

7  elovatiuf;  and  maneuvering  bars. 

2  fusfi-i-imges. 

9  gunners'  gimlets. 

S  handspikes,  miBcellaDcous. 

2  barueua-liugs. 

1  ladle  and  slaff  for  300-pouuder  gun. 

2  priming- vires. 

i>  rammiTB  and  staves. 

5  wonneaodataves. 
9  shell-hooks. 

B  CADnou-Hcrspcrs. 
7  Bponge-coviTB. 

4  sponges  and  rammers. 
J  spotigua  and  staves. 

9  woolen  ii|)oiigoa. 
a  lanLtnt  spalus. 

9  pauliijs,  n  by  15. 

6  tompious  for  heavy  guns. 
G  tube'poncbeu. 

2  vent-covers. 
9  vout-pnnches. 

5  wijiers  for  mortars. 

i  fted-coBCS  for  Catling  gnus. 
B  la-ponnder  shot. 
0  B-inch  canister,  fixed. 
0  'J-inch  HotcbkisB  sheila. 

0  3-iiicb  Hotclikisa  case  shot. 
9  3-iucli  Hotchkiss  canister. 

2  piperimental  muskets,  caliber  .40. 

1  Keningtun  navy  rifle. 

r>  Remington  rifle-mnskela. 

D  Ward-Burton  rifle-muskets. 

9  Springfield  rifle-mnskets  repaired. 

7  SpriugSeld      ride-muskets,     cadet, 

model  1669. 
9  SiMincer  carbines  repaired.  I 


1,108  rifle-mnskcts    converted    frum 

Spencer  carbines. 
3,710  rifie-mnsketa  repaired. 
0,010  rillc-mnakets,  model  1870. 

317  Ward- Burton  carbines. 
30  Springtield  carbines. 

500  sets  cavalry  accouterments. 

500  sets  cavalry  eqaipments. 
1.000  carbine  cartridge-boxes. 
3,000  appendages,  various. 
1,686  saddles  covered  with  leather. 
3, 676  side-Iines,1ariat8,picket-pinH,&T. 
^,807  cartridge  bags   filled,  for  Md 

and  iurtress  guns. 
7,947  cartridge  bags,  empty. 
!j,701  metallic    cartridges  for   small- 

650  cartridge-shells. 
5,570  friction-primeis. 

90  metallic  fuses. 
5,650  leadbnllets. 
2S3  pulley-blocks. 
2  derricks. 


8  sling-carts. 

G  platforms  for  siege-carriages. 

3  plane-tables. 

0  various  parts  of  gnn-carTisge>- 

8  staves  for  siege-guns. 

7  sabots. 

9  parts  of  small-arms. 

8  parts  »f  horse-equipments. 
i  arm -chests. 

1  packing- boxes. 
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c. 

flaltmnl  of  orAunee  and  ordnance  gtona  iiiued  lo  Ihe  St^lar  Army,  and  U>  posU,  during 
the  year  ended  June  30,  187^. 

ClASB   1. 


1!  6-ponnder  bronze  gnnB. 

19  IS-ponnder  light  broQie  gaos. 

3  IS'poDnder  nonDtain  howitzers. 
1  19-p0Dn(ler  boat  bowitzor. 

4  lO-pounder  Famtt  gana,  iron. 
tn  3'iaeb  wroaj^fat-iitin  gann. 

■'  lO-incb  Rodman  gnna. 


13    15-iiich  RodmsD  gana. 
24  lOO-poanderFarToU  giiDS. 
32  SUO-pounder  Parrott  guns. 

6  SOO-ponnileT  Pairott  gana. 

6    13-iQch  sea-coast  luortara,  (Rodmau.) 
IT  OatliDg  guns,  i  aod  1. 


I^     3-iDob6aii<1 10  pounder gun-caniages. 

IT   IS-ponndel  light  gnu -carriages. 

It   IS-poiinder  nionntaia    howitzer   car- 

ri^es. 
1    IS-poDoder  boat  howitzer  slide,  nood. 
■  [ttl-poundei     Parrott     carriages    and 

chassis. 
1:!  SW-ponnder     Parrott    carriagea    and 

chassis. 
I    lO-inch  barbett«  carriage  and  ohassis, 
with  air-cjlindera. 


17  i  and  1  Gatling-giin  carriages. 

18  13-inch  mortnr-beds,  (Rodman.) 

8  3-inch,  6  and  ID  pounder  caissons. 

7  12-pounder  field-gun  caiMODB. 

2  la-ponnder   niountaiu-howitzer   ci 

15        i  and  1  Gatling-gsn  caissons. 
1  traveling  forxe. 
1  battery  wagon. 
1  portahle  forge. 


»  of  field-artiller;   hameaa  fbr   2-  I  95  ectsof  field -artillery  baruees  forS  lead 


%0  4.5-inch  sbot.HotchkiM  patent. 
•i'O  3-ioch  shell,  HolchkisB  patent. 
I'i)     3-inch  cuse-shot,  Hotehkiss  pat- 

"0  3-inch  canister,  Hotcbkim  patent. 

ifit  30-pouudeT  shot,  Parrott  patent. 

IIM  30-ponndcr  shell,  Parrott  patent. 

HO  30-pouDdcr  case-Bhot,  Parrott  pat- 

V.inn  lOO-pouuder  shot,  Parrott  patent. 
:.'".(l  lUO-pouiHler  shell,  Parrott  patent. 
•  T'li  !(lO-poiiiidcr  shot,  Parrott  patent. 
XKfi  SUO-pounder  shell,  Parrott  patent. 

m  300-|Kiiin(lcr  shot,  Parrott  patent. 

'M  MO-poiin<ter  sbcll,  Parrott  patent. 
IW  luo-]Mimder  case-shot, Parrott  pat- 


2,000  lOO-ponnder  canister,  Parrott  pat- 
2,a00  200-ponnder  case-shot,  Parrott  pat- 


17  10-inch  Colnmhiad  shell. 

22  e-iDch  Colnmbiad  shell. 

200  8-inch  seige-shell. 

200  10-inch  seige-ahell. 

100  3-inch  Ab&terdam  shot. 

100  4.5-inch  Absterdani  shell. 

60  3-inch  Enreka  ahcU. 
100  3-ioch  Enrokft  case-shot. 
100  8-inch  siege-mortar  shell- 
GST  13-incli  sea-coaat  mortar  shell. 
400  ]I)-inch  shot.  (Rodman.) 
917  IMnch  shell,  (Rodnan.) 


1%  l{-poQDiler  shot,  strapped  and  fised. 
'■*•  l^ponoder  shdls,  strapped  and  fixed. 
•"  t{-|>ODtider  Hpherical  case-Bbot,  strap- 
ped and  fixed. 
'"  Id-pnnniler     canister,   strapped    and 

tied. 
**'  l!-paunder  field-howitzer  HlieU,Btrap- 

p>^  and  filed. 
'.11  U-ponnder    tield-bowitzer    case-shot, 

Mrmpped  and  fixed. 
■■1  I'J-ponrider     ficM-howitzcr    canister, 

■trapped  and  fixed. 
■'•  I'^poniiiler  niontita  in -howitzer  shells, 

(trapped  and  fixi-d. 
■■-'  I'J-ponnder    mount oin-howitzer  cnse- 

■hot,  strapped  and  fixed. 


Ci-Afis  6. 

116  12-poi 


'  mountain-howitzer  cauis- 
itrapped  and  fixed. 
266    3-iiicb  Hotchkiss  shot,  strapped  and 

1,043    3-inch   Hotchkiss   shell,  strapped 
and  fixed. 
€iKI    3-iiich  Hotchkiss  case-shoL 
696    3-inch  Hotchkiss   canister,  strap- 
ped and  fixed. 
50  30-pounder  Parrott  cnnistor,  strap- 
ped and  fixed. 
50    B-iuch     siege-howitzer      cnuister, 
strapped  and  fixed. 
100  10-iuch     Colnmbiad     or    Rodmwi, 
grape. 
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Class  6. 


i  Sharp's  carbiuee,  caliber  .&0. 

0  Sharp's  carbiDeii,exp«riuieutal,caU- 

l>er  .50,  1B70. 
S  Rcaiiogton  cnrbiaea,  experimental, 

caliber  .«),  IBTO. 
7  HpringScld  carbines,  experimental, 

caliber  .50,  1670, 

2  Spencer  carbines,  caliber  .HO. 
5  Spciicei  carbiocH,  caliber  .50,  vitli 

Stnblee's  attachment. 

1  Ward-BartoDcarbiDeB,experimeQtal, 

caliber  .50,  l»n. 
1  Springfield      breech-load  lug     rifle- 
muBketB,  caliber  .00,  1@6». 
Springfield     breech-load  tgti      rifle- 
niuakete.  caliber  .50,  ll:t70 

3  SjiriDgfield     breech-loadiofr     rifle- 

innsketa,  experimental,  caliber  .50, 
1S70. 


ninekets,  experimental,  c 
1B70. 
302  Sharp's  breecb-loadine  rifle-mniik- 
etH,  experimental,  caliber  .50,  If'O. 
947  Wai'd-Barton    breech-load  in  z  rifle- 
mnakets,  experimental,  caliber  .51), 
1B71. 
1,  432  Colt'ti  revoWerB,  caliber  .44. 
1, 957  RemingtoD  revolver?,  caliber  .44. 
377  Smith  <kWe880Drovolverti,cBliber  .44. 
99  Smith  &.  Wesson  revolvers,  nickel- 
plated,  caliber  .44. 
SO  Colt's,  caliber  .36. 
17  sabers,  artillery. 
1,605  sabers,  cavalry. 
146  Bwords,  musicians'. 
152  swords,  non-commissioned  officers'. 
13  sabera,  cavalry,  nickel-plated. 
Ci-Ass  7. 


7  carbine  cartridge-boxes. 
4  carbine     cartridge-poaches,      with 
slings  and  slides. 

2  carbine  aliugs. 

4  carbine  sliag-swivels. 
7  pistol-belt  holsters. 

9  pistol  cartridge-pouches. 

5  saber  belts. 

7  saber  belt^plates. 

5  saber  knots. 

U  Stewart's  saber  nttacfamentA. 

0  accoutermeats,  sets  of,  for  infantry. 

9  bayonet  scabbards. 

9  bayonet-scabbards,  with  Hoffman's 

attachment. 
5  bayonet-Bcabbaids  for  trotrel-bayo- 

.1  cartridge-boxes,  caliber  .58. 

3  cartridge-bo^es,  various  patterns. 

4  cartridge-box  plates. 
7  cartridge-box  belts. 
B  cartridge-box  belt-plates. 

3  gun-slings. 

5  Bwoid  belts,  for  mnsicians  and  non- 

commissioned officers. 

4  sword-belt  platen. 


391  waist-belts,   non-coDunissioned  o. 

327  waist-belt  plates,  r 
ed  officers'. 
5, 494  waiat-belts,  privates'. 
3,375  waist-belt  plates,  privates'. 
3,139  bridles,  curb. 
3,994  bridles,  watering. 
8,699  curry-combs. 

954  girths. 
4,415  halters  and  Btrsps. 
9,S77  horse-brushes. 
7,594  lariats. 
4,969  nose-bags. 
3,847  picket-pins. 
3,701  saddles. 
3,065  saddle-bags. 

359  saddle-bUinkets,  red. 
7,430  saddle-blankets,  blue. 
6, 581  spurs  and  straps. 


4,561  canteens. 
5.597  haversacks. 
4,897  knapsacks. 

980  great-coat  straps. 

400  knapsack- straps. 
1,071  canteen-straps. 
Class  8. 


10,541  Spencer  carbine-cartridges,  cal- 
iber ,50. 

4,016  Spencer  carbine-cartridges,  cal- 
iber ,52. 

5,000  Spencer  carbine-cartridges, 

blank,  caliber  ,50. 

0,000  Martin  carbine-cartridges,  cen- 
ter-fire, citliber  .50. 

iO,  000  center  priming  carbine-cart- 
ridjjPB,  caliber  ,50. 

8, 000  round  ball  mnsket-cartridges, 
caliber  ,69. 

0, 505  United  Stat«B  center-fire  mns- 
ket-cartridges, caliber  ,50, 

1,668  UnitedStatcscenter-flreniusket- 
cortrJdges,  blank,  caliber  ,50, 

6, 980  ilnrtin  metallic  musket-cart- 
ridges, caliber  ,50, 

1,860  WTapped  metallic  musket-cart- 
ridges, caliber  ,50. 


317,114  Colt's    and    Remington  pistol- 
cartridges,  caliber  .44. 
219,  eSO  center-fire    pietol-cartridges,  c«l- 

11,650  center-fire  piHto)-caTtr)dgee,bluik, 
caliber  .44. 
130,088  Martin  pjstol-cart.ridt^  for  Smith 


tin  pistol-cartridj^  foi 
L  Wesson,  caliber  ,44, 


5,  000  pistol-cartridges,  caliber  .36, 
6,000  center-fire   cartridges   for  Oatitu 

gun,  caliber  .1, 
4,000  center-firecauisterforOatliDgnu, 

caliber  .1, 
8,400  ponnds  cannon -powder, 
14. 000  pounds  mortar-powder, 
50, 192  ]>oundB  mammoth-powder. 

^00  pounds  mneket  and  riflo  powdvr, 
108,569  friction-primerv. 


CHIEF  OF  OEDXANCE. 


Apporlimimeiil  of  arm»  for  the  year  ended  Jnnc  30, 1ST2,  undtr  Ae  lair  of  1608,  for  arming 
«>d  eqaipping  the  miliHa,  anaaieaded  by  the  lerenth  aeclioii  0/  Ihe  act  approved  March'3,  ISuTi, 
and  ngKUtlioBt  ettabtiihed  in  ocmformllg  Iha-ewilh. 


Ill 
ill 


0™ 

'-            ^ 

:■    i 

wE^Mi"?"". 

T 
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Ariion*  Territ 
ColotjHlo 

:1W« 

MnnMitu  Tfrrii 

Wyoming  Terr 
District  of  Culu 

rrltmr- 

■■HPi 

■:'s1s|J 

rrflorj  . 

SI;:: 

-Isjli 

FrelBhUJ: 

flnltnuxl  o/ord»anee  and  ordnaiiee  ttoret  dittributed  to  the  miUtia/rom  July  1,  1^1,  to  June 
itO,  ISi'J,  unfUr  the  lam  0/  ISU^,  a»  ameBded  by  Oie  leeeatk  section  of  the  act  approrrd 
Uarrk  A,  1855. 


a  3-iiich  wroagbt-iroD  giius. 

1  6-|>uuiiiler  broDZH  ijuu. 
a  12-p(iiiiiil0r  brouii!  guns, 

2  3-itirh  etm-tnrriagi?!!. 

1  6-[Kitinder  gun-corrUgt'. 

2  12-puaDder  guu-carriiiges. 

i)  brvfcU-loniling  Tille-muskeU,  calibar 

.50,  witli  appendageH. 
4  rifle-mnskets,  calilior  .5lj,  nith   ap- 

peuilageit. 
0  Spunccr  carliineB. 
A  BruiitigtoD  revolvorB. 
lO  aeM  Lursr-e<iuipineDt8. 
!■'>  Babent,  e»Talrj  sod  artillery. 
15  saber  belts  and  plates. 
10  seta  cavalry  accoutermcnta. 


4  sets  itifaiitry  acuuutomioc 

I  Doii-cotiiiniHHionedonict.'i'H 

H  waist-bells. 

G  walst-bult  plates. 

0  gun-sliiiga. 

0  carbiue-alingH. 

0  carbine-sn'ivelH. 

0  cartridge-boxoB. 

0  carbine  cartridge-boxca. 

0  bayonet-Bcabbiirds. 

9  tumbler-screws. 

1)  friction  nriniers. 

0  IS-pouuder  blank  cartrid^ 

0  shot  and  shells. 

0  )iouDda  pou'der. 

0  cartridges  fur  small-arms. 


inyGoogIc 
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F. 

PROCEEDINGS  AND  RECOMMENDATIONS  OP  THE  BOARD  ON  HEAVY  RIFLED 
ORDNANCE,  INSTITUTED  UNDER  THE  ACT  OF  JUNE  6,  1872,  FOB  THE 
SELECTION  OF  BREECH-LOADING  AND  MUZZLE-LOADING  RIFLED  ORD- 
NANCE  FOR  EXPERIMENTS  AND  TESTS. 

Nbw  York  City,  AHguit  27,  lera. 
General  :  I  bHve  the  honor  herewith  to  transmit  the  proceediags  and  Tecommenda- 
ticiUB  of  a  board  on  heavy  ordnance,  convened  in  this  city  by  virtue  of  general  orders 
No.  57,  dated  War  Department,  Ailjntuut  GenoraVa  Office,  Washington,  Jane  90,  1879. 

The  board  sn^geats  tbat  the  reporta  furoiBhed  by  the  Navy  Department  for  ila  use 
bo  not  printed  nilhoat  the  coniwnt  of  that  Department. 
1  am,  air,  yonrs  retpectfully, 

E.  H.  K.  WHITELEY, 

Cdonel  of  OtdnoMCt. 
Brigadier-Geoeral  A.  B.  Dvbr, 

CUV  of  Orditaaoe,  R'tuAinf  fan  City. 

PROCEEDtNOS  OF  THE  BOARD  OM  mUVT  CANNON. 

A  board  waa  convened  at  New  York  City,  July  10, 1872,  by  the  following  order; 

(General  Ordsn  Vo.  ST.) 

"  War  Depabtuent,  Aimutakt-OeNeral's  Office, 
"  WaiUnglon,  June  28, 1672. 

"  A  board,  to  consist  of  Colonel  B.  H.  K.  Whiteley,  Oidnance  Department ;  ColflDcl 
George  W.  Getty,  Third  Artillerv ;  Lieutenant^Colonel  H.  G.  Wright,  Corps  of  Eofti- 
neeis;  Lieutenant-Colonel  T,  T.  S.  Lai dl y,  Ord nance  Department;  Major  Truman  S*j. 
moor,  Fillb  Artillery  :  Major  Silas  Crispin,  Ordnance  Department ;  First  Lieutenant  C, 
E.  Dutton.  Ordnance  Department,  is  hereby  appointed  to  meet  in  New  York  City,  New 
York,  on  the  10th  day  of  July,  1972,  for  the  pnipose  of  examining  snch  models  of  heavy 
ordnance  as  may  be  presented  to  it,  and  of  designating  and  reporting  to  the  Chief  of 
Ordnance  snob  models  as  may  be  selected  for  eiperimenta  under  the  fiiUowing  provis- 
ion of  the  act  of  Congress  approved  June  6,  ld72. 

*  '  *  *  "That  the  following  Bums  be,  and  tbesameare  hereby,  appropriated, 
out  of  any  moneys  in  the  Treasury  not  otherwise  appropriated,  for  the  support  of  th« 
Army  for  the  year  ending  June  thirtieth,  eighteen  hundred  and  aeventy-three : 

"  For  experiments  and  tests  nf  beavy  rifled  ordnance,  two  hundred  and  aevenly 
thousand  dollars :  Provided,  That  this  appropriation  shall  be  applied  to  at  least  three 
models  of  heavy  ordnance,  to  be  deatgnated  by  a  board  of  officers  to  be  appointed  by 
the  Secretary  of  War,  which  report  shall  iuclude  both  olBSses,  breech  and  muzzle  load- 
ing cannon;  and  the  ponder  and  projectiles  necessary  for  testing  the  same  shall  be 
sup^iod  from  stores  on  band. 

"The  Chief  of  Orduance  will  supply  the  board  with  all  information  bearing  on  the 
snbioct  uuder  consideration  to  be  found  on  the  tiles  of  bis  bureau,  and  will  extend  in- 
vitations to  all  inventors  and  others  interested  in  heavy  riSed  ordnance,  to  present 
their  plans  and  specifications  as  to  model,  method  of  construction,  cost,  &.c.,  and  all 
other  information  that  may  be  of  assistance  to  tho  board.  The  junior  member  of  tbe 
board  will  act  as  recorder. 

"  By  order  of  the  Secretoir  of  Wat. 

«  E.  D.  TOWNSEND, 
"  Adjutant-Gaieral. 

"  Official ;  r 

"  WM.  D.  WHtPPLK, 

"  AtiitUttti  AAjutant-QtMraV 


plan  for  the  construction  of  heavy  breech-loading  ci 
(Indorw-d  No.  1.) 

A  tcttor  from  Norman  WianI  to  Msjor  8.  Crispin,  and  submitted  by  Major  Crispin  t" 
the  board,  was  read.    This  letter  transmitted  a  paper  containing  a  proposition  to  con- 
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Ktraet  a  12-iiich  cut-[ron  rifle,  and  to  faruUIi  projectiles ;  mblob  paper  won  also  read. 
Il  abo  tniDBiDitted  a  printed  letter  to  tbe  Secretary  of  the  Navy,  with  photof^pliic 
illnstratioiui,  o^iplaoatory  of  hie  views  unci  the  details  of  hie  proposition.  (Letter 
indorted  No.  2,  and  inclosures  indorsed  No.  a  n,  and  No.  2  b.) 

A  letter  from  tbe  Chief  of  OrdaatiM  wb«  read,  traDamittiog  oopies  of  ordnance  memo- 
nnda  Noa.  9  and  10 ;  papers  explanatory  of  inventions  by  numerous  persons ;  a  com- 
manioatioD  of  H^or  S.  Crispin,  on  the  euhject  of  sea-coast  armament ;  a  list  of  per- 
sons who  have  been  furnished  with  a  copy  of  the  order  conveDiug  this  board,  and  a 
letter  of  Major-GeneTal  A.  De  OorloS;  and  informing  the  board  of  his  readiness  tofnr- 
uish  it  with  all  information  which  it  may  desire  and  which  may  be  in  his  possession. 
(Filed.    Indorsed  No.  3,  and  incloeuree  marked  No.  3  o  to  No.  3  r,  inolnsive.) 

A  (elegram  wii«  read  troia  J.  B.  Moody,  of  Cincinnati,  Obio,  asking  permission  to  lay 
before  tbe  board  his  plan  for  the  construction  of  breecb-Ioading  cannon.  {Filed.  In- 
Joised  No.  t.) 

Dr.W.  E.  Woodbridgo  being  present,  explained  bis  plan  fbr  tbe  eoDstractiou  of  oan- 
DOD,  and  was  invited  to  submit  Qis  plans  in  writiue. 

William  W.  Hubbell.  being  present,  explained  tliree  plans  for  tbe  constraction  of 
heavy  cannon.  He  submitted  a  written  esplan^tioa  of  his  plans,  which  was  filed. 
(Indoraed  No.  5.) 

A  letter  from  Treadwell  Cleveland  was  read,  subuitting  in  bebalf  of  Edward  L. 
Brown  and  himself  a  plan  for  the  constmctiou  of  heavy  cannon.  (Filed.  Indorsed 
\o.  G,  with  incloeure  no.  S  a.) 

E.  B.  Brown,  of  Rhode  Island,  appeared  before  the  board  in  person  and  exhibited 
>Dd  explained  a  model  for  a  bruecfa-loading  gun  and  carriage.  This  design  being 
obviously  applicable  only  to  movable  guns  of  small  caliber,  it  was  decided  that  it  did 
Dot  come  witbin  the  purview  of  tbe  board. 

The  boaid  then  adjourned  at  3  o'clock  p.  m.   until  11  o'clock  a.  m.  of  tbe  11th 

New  York,  July  li,  1873. 

Tbe  board  met,  pursuant  to  adjonmmcnt,  at  11  o'clock,  all  tbe  membeis  being 
present. 

A  letter  of  Hermann  Boker  &  Co.,  agents  of  the  Boobum  Mining  and  Manufacturing 
Company,  to  M^or  S.  Crispin,  and  submitted  by  M^or  8.  Crispin  to  the  board,  was 
read,  stating  that  their  agent  in  London  had  been  telegraphed  to  procure  fi'om  B.  F. 
Stevens,  United  States  dinpateh  agent,  a  set  of  English  official  pablications  relative 
to  ordoance  material.    (Filed.   Indorsed  No.  7.) 

A  letter  from  Hermann  Bokor  &  Co.  was  submitted  by  Mqjor  S.  Crispin,  giving 
infonnation  relating  to  tbe  lining  of  cast-iron  guns  with  steel  tubes.  (Filed.  Indorsed 
So.  pi.) 

A  letter  to  tbe  Chief  of  Ordnance,  from  W.  H.  H.  Terrell,  of  the  Post-Office  Deport- 
Blent,  was  read,  askii'ig  that  the  plan  of  his  brother,  John  A.  Terrell,  be  considerM  by 
lbs  board.    (File<l.    Indorsed  No.  3  a.) 

A  docnment,  with  a  model  explanatory  of  Mr.  Terrell's  plan,  was  laid  before  the 
boanl,  and  ordered  to  be  filed.    (Indorsed  No.  9^.) 

A  copy  of  tbe  specification  of  the  patent  of  L.  W.  Wright,  illustrated  by  drawings, 
for  the  construction  of  heavy  cannon,  was  read  and  filed.     (Indorsed  No.  11.) 

A  letter  of  William  Fields,  of  Wilmington,  Delaware,  was  read,  esplaining  his  plan 
fur  the  coustrnction  of  projectiles  and  the  use  of  a  new  gunpowder.  A  mmlel  of  his 
projectile  was  also  before  the  board.    (Filed.     Indorsed  No.  9.) 

A  telegram  of  H.  J.  Allen,  of  Arkodelphia,  Arkansas,  was  read,  calling  attention  to 
bis  plan  for  tbe  construction  of  cannon,  and  inquiring  if  his  presence  is  necessary.  A 
l«ler  of  H.  J.  Alle»  to  the  Chief  of  Ordnance,  ospiaioing  his  plan,  and  transmitted  bv 
the  Chief  of  Ordnance  by  Doc.  No.  3,  was  read.  The  telegram  was  fliod,  (indorsed 
So.  10,)  and  tbe  recorder  directed  to  telegraph  to  Mr.  Allen  that  his  plan  was  before 
the  btHird  and  his  presence  optional  but  not  necessary.    ( Letter- Imok  No.  5^.1 

Charles  W.  Moody,  being  present,  explained  to  the  board  the  plan  of  bis  father,  John 
K,  Moody,  foD  con  St  rue  ting  breech-loading  cannon. 

Norman  Ward  Iwing  present,  explained  to  the  board  the  plans  and  views  already 
ubmitted  by^lm,  and  was  invited  to  submit  further  oxplanations. 

John  A.,  Terrell  being  present,  explained  his  plan,  and  asked  permission  to  withdraw 
his  document  from  the  filea,  in  order  to  condenne  it,  which  was  permitted. 

L.  W.  Wright,  of  Brooklyn,  New  York,  being  present,  explained  his  plan,  which  was 
alrmdy  before  the  board. 

The  board  here  adjourned  Until  half  past  10  o'clock  of  tbe  ISth  instant. 

New  York,  Julg  12, 11*72. 
The  board  met,  pnTsnant  to  adjonrnmeut,  at  half-past  10  o'clock  a.  m.,  all  the  mem- 
bers b«ing  preseut.      , 
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A  letter  n-a«  read  froiii  Alex.  T.  L>ay<1,  of  Cliicngo,  Illinois.  a«kiog  for  the  coDsidfia- 
tiou  <if  liie  plan,  anil  tilaccd  on  file.     (Iiiiloreed  No.  IS.) 

A  letU'r  from  Willioiu  Fields,  of  Wilinington,  Dulnn-nro,  won  reiul,  notifying  the 
biinnl  that  s  pachaKe  cnutalDiiie  models  and  other  material  liail  been  sent.  Tbe 
Ter.onter  nan  directed  to  acknowledge  the  receipt  of  the  packase.  (X-etter  Gird. 
Indorsed  No,  13.) 

A  letter  tVom  Jameu  F.  Hall  n-oe  read,  calling  attention  to  tbe  invention  nf  Janic* 
A.  Ball,  of  Cold  Spring,  Neir  York,  and  requesting  permieaion  to  lay  it  before  Ibe 
boanl.    {Filed,  and  indorsed  No.  14.) 

A  letter  from  Major  J.  O.  Beaton,  commanding  Springfield  Armorj,  vas  read,  is 
ri'jily  to  letter  No.  5,  stating  that  no  pieces  of  Dr.  w.  E.  Woodbridge's  gnn  were  at 
Spriugflold  Armory.     {Filed,  indorsed  No.  15.) 

A  letter  from  Charles  W.  Moody  whs  rend,  fnrther  explaining  the  plan  of  bis  fatber, 
John  B.  Moudy,  winch  plan  is  already  before  the  board.    (Filed.    Indorsed  No.  16.) 

A  letter  from  Hermauu  Boker  &  Co.  was  read,  stating  tbe  ability  of  the  Bocbum 
Itiniiig  and  Manufacturing  Company  to  furnish  a  12-inch  rifle  within  one  year. 
(Piled.    Indorsed  No.  17.) 

A  Iirtter  from  Thomas  Prosser  &  pan  waa  read,  giving  information  and  references 
resjH-ctiug  the  Krnpp  pans.    (Indorsed  No.  18.) 

Albou  C.  Stimers  being  present,  informed  the  board  of  the  Lyman  Slulticbarge  gnn. 
and  requested  permiBSiun  t<j  lay  before  the  board  plans  and  other  matter  relating  to  il, 
which  was  granted. 

James  F.  Hall,  in  behalf  of  James  A.  Boll,  being  present,  siibmiti^d  a  drawing  of  i 
muzzle-loading  gun  and  a  model  of  a  breech-loading  gnn,  and  reqnested  permission  to 
be  heard  agaiu,  which  was  granted.  (Models  Gli^.  Indorsed  No.  S3.)  [Paper  anil 
drawing  subsequently  withdrawn.] 

Daniel  Fitzgerald  being  present,  explained  liia  plan  for  constructing  guns,  and  eibib- 
ilMl  a  model.  He  also  submitted  Lis  letters-patent.  His  letter  of  July  11  was  plac«d 
on  lite.    {Indorsed  No.  19.) 

Nathan  Thompson  being  present,  sniimitted  a  proposition  to  oonstmct  two  gans 
-which  was  read  and  filed.  {Indorsed  No.  30.)  Hu  reiinested  ]iermissiou  to  be  heard 
again,  which  was  granted. 

The  recorder  was  directed  to  write  to  tbe  Chief  of  Ordnance,  asking  that  the  Depart- 
ment furnish  Information  respecting  tlie  Lvnian  Mullicbarge  gnn,  and  a  letter  correct- 
ing an  error  of  letter  No.  6,  iu  the  name  ot  John  B.  tloody. 

The  board  then  edjonroud  till  IU.30  a.  m.  of  the  13th  instant. 

The  board  assembled  at  10.30  a 
being  pn>seut. 

It  was  resolved  that  tbe  Chief  of  Ordnance  be  requested  to  flimish  the  board  niih 
information  giving  tbe  numbers  and  calibers  of  serviceable  sea-coaat  guns  on  baiiil, 
including  ihose  in  service.  Also  that  the  Adjn taut- General  be  ivqiiested  toobtain  from 
the  Chief  of  Engineers  informotiou  as  to  the  number  and  calibers  of  sea-coast  guii» 
required  to  arm  iwrmanent  positions,  now  completed,  in  process  of  construction,  and 
projected.  Also  that  vole,  v,  vi,aud  vii,  of  the  "Minutes  of  the  proceedings  of  the  Ru.val 
Artillery  Institution,"  now  in  the  Library  of  Congress,  beobtained  for  the  use  of  the 
board.  Also  that  the  Chief  of  Ordnance  be  requested  to  furnish  drawings  of  tbe 
Swedish  breech -loading  gun  and  Vavassenr  muzzle-loading  gnn. 

Mr.  John  A.  Terrell  being  present,  explained  the  plan  alren^dy  submitted  by  him,  and 
returned  the  document  withdrawn  by  him  on  Jul;  11.    (No.  SI.) 

The  board  then  adjourned  till  V2  m.  July  15. 

The  board  assembled,  pursuai 
jirfMcnt. 

The  indorsement  of  the  Chief  of  Ordnance  npon  letter  No.  8  was  read,  transmitting 
the  report  on  thp  trial  of  a  steel  cylinder,  called  for  by  that  letter.     (Indorsed  No.  23.) 

A  letter  from  E.  Wiler  Dnnlop,  of  Trenton,  New  Jersey,  asking  for  inlipmatioo,  waa 
read  and  filed.    {lDdorBedNo.24.)    Theiecorder  was  instructed  to  reply.  ((Letler-bouk 

A  paper  from  Jamee  A.  Ball  was  rtad,  setting  forth  the  merits  and  advantages  of  bt« 
projectile.     (Filed.    Indorsed  N6.  2:1.) 

James  A.  Ball  being  prssent,  explained  at  length  the  ideas  involved  in  his  Invention 
of  a  projectile  aud  of  a  brcech-loiuling  cannon,  both  of  which  were  already  before  the 
board.  He  was  rec(ueste<l  to  put  hia  vietrs  and  explanations  in  writing,  and  for  thai 
purpose  was  allowed  to  withdraw  his  paper,  No.  83,  for  fnrther  elucidation. 

The  recorder  was  instructed  to  write  to  W.  E,  Woodbridgo  aud  to  Norman  Wiaril. 
inquiring  when  they  would  be  ready  to  present  tbeir  additional  explanations  to  tliv 
lH.ar.1.    (Letter-book  Nos.  15  aud  16.) 

The  board  then  adjourned  to  10.30  a.  m.  of  tbe  16th  instaut. 


CHIEF   OF    ORDNANCE.  329 

New  York,  Jala  16,  1873. 
Tbe  board  Bseemliled  at  10.30   a.  ta.,   parsnaut  tn  adjoummeut,  all  the  uieiDlKra 
briug  preseut. 

Tbe  lailorsemeute  of  the  Ailjutaiit-Gi'iieral  and  tbu  Chief  of  Ordoaace  upon  the  letters 
of  D.  E.  Swisher,  of  Union  City,  luiliana,  were  read.  The  letters  tbemBelvee  were  also 
nsd,  and  the  recorder  iiiatructed  to  iofonii  Mr.  Swisher  that  his  plan  lieing  fbr  small 
ifUDs  alone,  did  not  come  within  the  partiew  of  the  boiurd.  (Filed  and  indonied  No. 
£>.    Letter-hook  No.  SI.) 

It  was  decided  to  request  tile  Chief  of  OnlnaDce  to  fumiali  the  board  with  tlie  records 
of  tiring,  tc.,  of  18-ineh  and  S-inch  Hodman  rifles.    (Letter-book  No.  17.) 

The  recorder  was  instructed  to  write  to  Messrs.  Cooper  &  Hewitt,  askinic  for  inform- 
ation  TeapectiDg  tbe  cost  of  manufacturing  steel  wire  of  three-tenths  inch  sqnare 
nauge,  HI  lar)^  qasntitics,  and  whether  any  eiperimeots  had  been  made  by  them  to 
»BC«rl»in  how  ita  properties  were  affected  bj  the  prolonged  action  of  heat.  (Latter' 
hoot  No.  16.) 

A  letter  of  Alexander  T.  Loyd,  of  Chicago,  Illinois,  was  read,  transmitting  a  paper 
tijilaining  a  new  projectile.     Tlionaper  was  also  rnatl.    (Filed.     lodorsed  No.  26,) 

A  letter  from  W.  W.  Hnbbell,  of  Philadelphia,  I^nns>lvania,  was  read,  tr&uainitting 
I  Turtber  plan  and  copies  of  hie  letters-patent ;  also  esplaiuiug  their  ojieration.  (File*!. 
Indorsed  No.  27.) 

Korman  Wiard's  brochure,  containing  a  printed  letter  to  the  Secretary  of  the  Navy 
uid  other  matters,  was  read  iu  full  and  discussed.    (Doc.  No.  2,  b.) 

The  board  then  adjourned  to  10.30  a.  m.  of  tbe  17tli  instant. 

Nkw  Tork,  Jal9  17, 1872. 

The  board  asaomblcd  at  10.30  a.  in.,  pursaaut  to  adjonmment,  all  tlie  membera  being 
jiresent. 

A  letter  from  Jacob  Reese,  of  Pittsbnrgh,  Pcunsylvani 
for  constructing  a  gnn  with  a  tube  from  crncible  steel  a: 
t'DD-metal,  (cast  iron.)    (Filed.    Indorsed  No.  2^.) 

The  recorder  was  instmct^d  to  write  to  Mr.  Reese,  and  iuquiro  whether  be  can  con- 
Hlmet  with  a  core  of  oast  steel  and  a  jacket  of  Bessemer  ete^l.  in  the  manner  be  pri>- 
poses  in  bis  letter  of  June  6,  a  rifle  of  12-iuch  bore,  weighing  60,000  to  70,000  pomida, 
throwing  a  projectile  of  not  less  than  GOO  pounds,  with  a  charge  of  &}  pounds  of  pow- 
der, and,  if  so,  that  he  prepare  the  specincatious  for  such  rifle,  with  data  as  to  cost, 
ud  present  the  same  to  the  board  oh  soon  aa  practicable.    (Letter-book  No.  22.) 

AloDzo  Hitchcock  being  present,  explained  his  proposed  method  of  constructing  heavy 
taonon  of  Bessemer  steel  or  wrought  iron,  and  submitted  drawings  and  documents, 
«hich  he  subsequently  n  ithdrewfor  tbe  puqrase  of  putting  them  iuto  more  systematic 
futm.    HU  letter  of  traosmittAl  woa  flled.    (Indorsed  No.  M.) 

Henry  Diirell  being  present,  explained  his  plan  for  constructing  cannon,  and  exhib- 
ited mudels.    His  memorandum  was  filed.    (Indorsed  No.  29.) 

A  letter  from  ClitFord  Arrick  was  read,  offering  for  trial  a  vrouf^hl-iron  6.4-ilich 
enn,  with  asteel  core,  and  asking  permission  to  lay  before  the  board  bis  plan  for  shot- 
ling  gnus  of  every  caliber.    (Filed.    ludorsed  Ko.  31.) 

The  recorder  was  instructed  to  inform  Mr.  Arrick  that  tbe  board  does  not  r^arrl  a 
ftl-inch  gnn  as  classifiable  with  htavy  rifled  cannon,  within  the  meaning  of  General 
Onlen  No.  07,  and  therefore  his  proposition  respecting  throe  r>.4-inch  rifles  does  not 
rome  within  the  purview  of  the  board ;  it,  however,  he  has  any  plans  to  submit 
Cor  the  eonetructioQ  of  similar  gnus  of  tea  and  twelve  inches  caliber,  the  board 
«0Dld  be  pleased  to  receive  them,  with  estimate  of  costs  and  anj^  otiier  informa- 
tina  be  may  be  able  to  give  concerning  them,  and  this  as  soon  as  practicable  ;  that  tbe 
■nbject  of  projectiles  per  st  dues  not  properly  come  befiiro  the  board,  but  only  oa  an 
eucotiul  feature  of  some  system  of  gun-construction,     (Letter-book  No,  24.) 

The  indorsement  of  tbe  Chief  of  Ordnance  upon  letter  No.  13  was  read,  giving  the 
information  called  for  by  that  letter  as  to  the  numbers  and  calibers  of  B(^a-coast  guns 
no  hand  ;  also  transmitting  drawings  of  the  twonty-fonr  centimeter  breech-loading 
Snedish  gnu  «id  tbe  Vavasiicnr  steel  gan.     (Filed.    Indorsed  No.  32.) 

The  letter  oC  A.  W,  Kercbeval,  of  £>mney,  West  Virginia,  to  the  Adjutant-Oeneral, 
«!>  read,  referring  to  prevloue  communicationa  from  bim  oxptaining  nis  section  bat- 
tm.    (Filed.     Indorsed  No.  33.) 

The  tetters  of  A,  W.  Kcrcheval,  of  February  2  and  2i;  1872,  transmitted  by  the  Chief 
'•(  Ordnance,  were  read,  and  the  recorder  was  instructed  to  inform  Mr.  Kercbeval  that 
tbe  plan  proposed  by  him,  being  for  small  cannon,  did  not  come  within  the  purview  of 
Iho  board,    (Letter-book  No.  23.) 

A  letter  from  Cbailea  Alger,  of  Frostburgh,  Maryland,  to  the  Secretary  ofWar,  was 
t^ad,  asking  for  the  consideration  of  his  plan  for  a  hreecb-loading  gun  ;  also  a  copy  of 
'lie  report  of  Caiitain  S.  V.  Ben6t  to  General  J.  W.  Ripley,  Chiefof  Ordnance,  npou 
the  trial  of  Mr.  Alger's  gun  in  18l!l.    (Filed,     Indorsed  No.  34.) 

Tbe  board  hero  adjourned  I u  10.30  a,  m.  of  thelSth  instant.  (  ~CH>qIi' 
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New  Yohk,  Jmlg  lr>,  1SI2. 

The  board  Baaeinbled  Bt  10.30  a.  m.,  purBnaut  to  adjonrnmeut,  all  tb«  memben  being 
prBnent. 

Tho  recorder  n-cis  directed  to  write  toHr.  CbaileHAlB;er,of  Fro«tbargb,  Haryluid,iii' 
qniriiiK  if  he  can  make  a  tivelveincb  rifle,  on  tbe  plan  proposed  by  him,  and,  if  ao, 
reqneatiiiK  bim  to  Bubrait  plans,  with  estiiuate  of  coat.    (Letter-book  So.  27.) 

The  follon-ing  resolution  was  subniitted  by  Lienteoaat  C.  E.  Dutton : 

Bciolted,  That  tbe  board  proceed  to  deterniiue  what  calibers  and  natnrt*  of  gum 
come  within  the  meaning  uf  the  order  conveninfc  the  board.  It  was  moT«d  and  cv- 
ried  that  the  resolutiou  be  laid  u|>on  the  table. 

AvEH—Colonel  Whiteley.  Colonel  Getty,  Lientennnt-Colonel  Wright,  LienteiuDt- 
Culoael  Laidley,  and  M^or  Seymour — 5. 

Noes — Major  Crispin  and  Lieutenant  Dntton — 2. 

The  following  resolution  was  offered  by  Lieutenant  Dutton. 

Seiohtd,  That  the  board  will  not  recommend  fur  trial  any  gan  which  is  constrncted 
on  a  plan  which  does  not  offer  reasonable  erannd  for  the  belief  in  the  probalulity 
tbat  tbe  same  mode  of  construction  is  applicable  to  the  coDstrnction  of  a  twelve-inch 
ride.    It  was  moved  and  carried  to  lay  toe  reaolatiou  on  the  tabl<^ 

Avee — Colonel  Whiteley,  Colonel  Oetty,  Lieateaant-Coloael  Wright,  Lientenant- 
Colonel  Laidley,  and  Mqjor  Seymour — 5. 

Noes — M^or  Crispin  and  Lieutenant  Dntton — 2. 

A  letter  of  the  Chief  of  Ordnance  was  read,  transmitting  information  respecting  i^ 
inch  and  12-inch  Rodman  rifles.    (Filed.     Indorsed  No.  36.) 

Nathan  Thompson  having  appointed  to  confer  with  the  board  on  this  day,  Mr.  Jen- 
niugB  appeared  in  his  behaU',  and  read  a  letter  from  Ur.  Thompson,  explaining  that  he 
was  prevented  from  fulfilling  the  appointment  by  reason  of  illness  in  his  family.  It 
was  decided  to  hear  Mr.  Thompson  on  the  33d  instant. 

A  letter  from  W.  E.  Woodbridge  was  read,  stating  tbnt  he  would  prepare  and  GDb- 
niit  to  the  board  immediately  an  account  of  his  method  of  gnn-couatruction.  (filed. 
Indorsed  No.  35.) 

A  letter  from  Lieutenant  O.  £.  MIcbaelis  was  read,  offering  for  consideration  tbe 
French  and  Swedish  method  of  couBtructinc  cuhb,  and  data  respecting  those  gans. 
((^led.   Indorsed  No.  37.) 

The  documenta  transmitted  by  the  Chief  of  Ordnance,  relating  to  W.E.Woodbridge's 
gnu,  were  read.    (Filed.    Indorsed  No.  38.) 

W.  E.  Woodbridge  being  present,  gave  information  roapecting  his  plan. 

Tho  report  of  the  trial  of  tho  Lyman  multicharge  gun,  forwarded  by  the  Chief  of 
Ordnance,  was  read  and  filed.    ('Indorsed  No.  3t).) 

It  was  decided  to  request  the  Chief  of  Ordnance  to  forward  report  of  the  trial  of  Dr. 
Woodbridge's  gun  at  Springfield  Armory,  in  tbe  year  I8li6.    (Lotler-book  No.  95.) 

The  board  then  adjourned  till  10.30  a.  m.  of  the  19tb  instant. 

New  York,  Jalg  19,  imi. 

The  board  met,  pursuant  to  adjournment,  at  10.30  a.  at.,  all  the  members  being  pre»eDt- 

A  letter  to  tbe  Secretary  of  War  from  E.  R.  McCabe,  of  I^igbton,  Uahaska  Connly, 
Iowa,  was  read,  asking  for  information  as  to  the  proper  course  to  he  pursued  in  order 
to  l>riDg  his  invention  before  the  board.    (Filed.    ludorsed  No.  40.) 

Tbe  recorder  wb«  directed  to  write  to  E.  R.  McCabu,  informing  turn  of  the  answer  or 
the  board.    (Letter-book,  No.  28.) 

A  letter  of  James  H.  Tolman,  of  Saint  Lonis,  Uissoori,  in  behalf  of  Horace  E.  Dim- 
ick.  to  the  Adjutant-General,  was  read,  transmitting  a  printed  expression  of  the  vtcwi 
uf  Mr.  Dimick  on  the  sultject  of  projectiles.    (Filed.    Indorsed  No.  41.) 

It  was  decided  by  the  Imord  to  inform  Mr.  Dimick  that  the  powers  of  the  biisnl, 
convened  under  General  Orders  No.  57,  are  confined  to  action  in  the  selection  of  mDilfls 
for  heavy  cannon,  and  if  he  has  any  plans  and  specifications  to  submit  of  gnn-con- 
struction,  involving  any  special  principles  he  wisbes  to  advocate,  if  he  wilt  forwsnl 
tliem,  that  they  will  receive  consideration  at  the  bauds  of  tbe  board.  (Lettor-lwot 
No.  29.) 

Albaa  C.  Stimerswas  present  before  the  board,  and  submitted  a  commnnicatmn  lud 
drawing  explanatory  of  the  Lymau  multicharge  gun.    (Filed.    Indorsed  No.  42.) 

The  documents  referred  to  by  the  letter  of  tbe  Chief  of  Ordnance  (No.  36)  bavinf! 
arrived,  were  laid  before  tbe  board  and  filed. 

A  letter  from  W.  E.  Woodbridge,  further  esplaiuing  his  plan,  was  read  and  filed. 
(Indorsed  No.  43.) 

The  letter  of  John  A.  Terrell,  explaining  his  views  at  great  length  on  the  causes  «' 
fiiilnro  in  guns,  and  defending  the  plan  npon  which  he  proposes  to  build  guns,  *'^ 
taken  up  iind  read.    (No.  3  i,  j,  and  n,  ajid  No.  21.) 

Tbe  boiird  then  ailjonnied  till  12  m.  of  the  22d  instant. 
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Nkw  York,  Julf  22, 1873. 

The  board  met,  pnraaant  to  attjonnimeiit,  at  13  m._,  all  the  members  beiof;  present. 

Two  letters  were  read  from  Messrs.  Cooper,  Hewitt  &  Co.,  in  reply  to  letter  Ho.  19 
ftom  the  board.    (Filed.     Indorsed  Nos.  45  and  46.) 

A  letter  was  read  from  L.  S.  Parker,  of  Lockport;  Illinois,  to  tlie  Adjutunt-Oeneral, 
(sking  iufonnatioD  as  to  the  course  to  lie  pursued  in  ordoi  to  bring  hia  pateut  liefore 
the  board.  Referred  by  the  Adjutant-General  to  the  Chief  of  Ordnance,  and  by  the 
latter  to  the  board,  with  the  statement  that  the  writer  had  been  requested  to  send  his 
papers  to  the  boiard.     (Filed.     Indorsed  No.  47.) 

A  letter  was  read  from  the  Chief  of  Ordnance,  transmitting  the  report  of  Lientenant 
Colonel  Laidley,  of  experiments  npon  a  amall  Woodbridga  gnn.    (Filed.    Indorsed  No. 

Two  letters  from  T.  W.  Clark,  of  Wansau,  Wisconsin,  were  read,  one  addressed  to 
the  president  of  tbe  board,  the  other  to  the  recorder,  and  both  having  the  same  pnr- 
port.  Tbuy  contained  a  description  of  a  breeoh-loading  cannon  ioTanted  by  him,  out 
■ere  unaccompanied  either  by  a  model  or  drawing. 

Tbe  recorder  was  directed  to  acknowledge  the  receipt  of  tbese  letters,  which  were 
fikd.    (Indorsed  No.  48.    Letter-book  No.  30.) 

ilt.  Nathan  Thompson  being  present,  submitted  to  the  board  five  models  of  breech- 
leading  cannon  and  drawings  of  the  same.  (Filed.  Indorsed  No.  49.  Models  marked 
So*.  1,  9, 3,  4,  and  5.)    Mr.  Thompson  further  explained  the  history  and  details  of  his 


The  board  then  ai^journed  to  10.30  a.  m.  of  the  33d  instant 

New  YonK,  JaJy  33,  1072. 

Tbe  board  met,  pursuant  to  adjoamment,  at  10.30  a.  in.,  all  the  members  being  present. 

A  letter  from  Jacob  Geese,  of  Pittsburgh,  Pennsylvania,  wsa  read,  in  reply  to  letter 
Xo.S3,  stating  his  inatiility  to  constroct  a  12-iiioh  gun  with  a  body  of  Bessemer  steel, 
there  being  no  plant  in  the  country  adequate  to  the  casting,  and  suggesting  the  con- 
slruction  of  a  3-inch  or  4^-inch  gun  ;  also  offering  to  submit  plans  for  a  suitable  plant 
for  large  guns.     (Filed.    ludoised  No.  51.) 

The  recorder  was  directed  to  iufonu  Hr.  Reese  that  the  trial  of  a  3-inch  or  4i-iDch 
gna  would  not  be  satisfactory,  as  it  would  not  he  decisive  of  the  success  of  suoh  heavy 
ri£fs  (lO-ioch  or  I2-iuch]  us  come  within  the  action  of  the  hoard;  hut  the  board  would 
be  pleased  to  receive  speciScationa  for  a  9-inch  rifle,  preparatory  to  the  constnictiou  uf 
a  ID-ineh  and  I'J-inch  ride,  and  that  for  both  of  these  (10-inch  and  13-inch  guns)  speci- 
Bcatians  are  iuvit«d,  with  estimates,  in  each  cose,  of  cost,  &,e.,  of  the  first  gun,  and 
■nbecquently  for  gnus  for  service.    (Letter  tiled.     Indorsed  No.  51.) 

A  letter  from  H.  F.  Mann,  of  Pittsburgh,  Pennsylvania,  was  read,  asking  the  board 
to  name  a  day  when  he  could  be  heard. 

The  recordor  was  directed  to  reply  that  his  appearance  is  optional  with  himself, 
hut  that,  if  be  chooses,  the  board  will  be  pleased  to  bear  him  as  soon  as  practicable. 
(Utter  Gled.     ludorsed  No.  50.    Letter-book  No.  33.) 

Edwin  Qomez  being  present,  submitted  to  tbe  board  a  sample  of  a  new  gunpowder 
and  also  his  patent,  Mo.  99,079,  January  25,  1370,  for  a  new  cartridge,  and  explained  its 
maDufaeture  and  operation. 

A  letter  fmni  W.  E.  WuodbridgH  was  read,  explainlog  tbe  reason  for  delay  in  trans- 
mrllJDg  estimates  of  cost  of  bnildiog  bis  guu.    (Filed.    Indorsed  No.  54.) 

A  letter  from  Hermann  Boker&  Co.  to  Hi^orCris|>in,  was  read,  traosmitting  a  letter 
from  the  Bochum  Company,  and  stating  their  ability  to  construct  a  12-inch  muzzle- 
loading  gno,  and  tbeir  inability  to  construct  a  12-inch  breech-loading  gun.  A  drawing 
of  a  12-incb  mnzzlc-tnading  gun  was  inclosed.     (Filed.    Indorsed  No.  5.1.) 

A  letter  from  Huruiann  Boker  &  Co.  to  Mnjor  Crispin,  trunsmitting  drawings  and 
vaniius  information  respecting  the  gnus  constructed  by  J.  Vavassear,  of  Luodon,  Eng- 
land, was  read,  and  the  documents  placed  uu  Sle.     (Indorsed  No.  52.) 

A  copy  of  the  work  of  Captain  F.  8.  Stoney,  K.  A.,  on  the  coastrnction  tind  niaiinfac- 
tnre  of  rifled  ordnance  in  the  British  service,  was  submitted  by  Mnior  Crispin,  and 
placed  on  file.  (No,  551.)  Also  a  copy  of  the  report  (English)  of  tbe  ordnance  select 
eommittee  on  coiled  wrougbt-iron  inner  tubes  for  ordnauce.    (Filed.   Indorsed  No.  55,) 

The  board  then  proceeded  to  consider  the  plan  of  John  B.Moody,  (No.  16,)  of  Cincin- 
nati, Ohio,  and  to  tako*final  notion  thereon. 

After  a  review  of  this  plan  and  tbe  documents  relating  to  it,  the  following  resolation 
was  uaanimonsly  adopted : 

SaalTtd,  That  the  breech-closing  arrangement  presented  by  John  B  Moody,  of  CtDciu- 
aati,  Ohio,  does  not  possess  sufflciont  merit  to  warrant  tbe  board  in  recommending  it 
lor  trial,  with  a  view  to  its  application  to  heavy  ordnance. 

Tbe  board  then  proceeded  to  final  consideration  and  action  upon  the  plaDS  of  William 
Wheuler  Hubbell,  of  Pbiladelpbin,  PeuDsylvaoiB.    (Nos.  3,  t  5,  aud  27.) 


Ogle 
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to  adoption  for  hoavy  ordnance,  the  mode  of  ci 
liy  William  Hubbell,  of  Philadelphia,  PannBylva 
description. 

Action  upon  Mr.  Hubbell'a  plan  marked  B  <xaa  postponed  for  fnrtber  couBidentioD. 
and  tlie  boai-d  proceeded  to  consider  his  plan  C. 

The  followiog  reaolution  wim  passed  unaoimooBlf : 

Rftolred,  That  the  breecb-closlnK  arrangement  presented  by  William  Wbeelet  Halt- 
bell,  called  plan  C  in  Uis  -written  description,  does  not  posseM  suScient  merit  to  war- 
rant the  board  iu  recommendioK  it  for  trial,  witJi  a  view  to  its  applicatioa  to  heavy 
ordnance. 

A  communication  wa«  read  from  Edward  L.  Brown,  of  New  York  City,  calUac  atten- 
tion to  his  patent  for  castiDR  iron  upon  wrought-imn.    (Filed.    Indorsed  No.  57.) 

The  baud  then  adjouraed  to  10.30  a.  m.  of  the  24th  ioataut. 

New  York,  J-(j  34, 1878. 
The  board  met,  pnrsuaut  to  adjournment,  at  10.30  a.  m.,  all  the  members  iMiDg 

Tlireo  letters  from  C.  Gagstatter,  of  Saint  Louis,  Missouri,  transmitted  by  the  Chipf 
of  Ordnance,  givipt;vioirs  upon  e'"'P"'"'*'  and  projectiles,  and  mentioning  an  inven- 

The  recorder  was  directed  to  aclinowledKB  the  receipt  of  those  letters,  and  to  invite 
hhii  to  submit  his  plans.     (Letters  filed.    Indorsed  No.  56.    Letter-bonk  No.  45.) 

The  board  then  proceeded  to  a  consideratinu  and  final  action  apon  the  plan  (Qle  Ko. 
21)  proposed  by  Jotin  A.  Terrell,  of  Blooinfield,  Kentucky, 

Tile  following  resolution  was  otfored  by  Lieu  ten  ant-Colo  uel  Laidley : 

Eoulred,  That  the  board  cannot  assent  to  the  arguments  on  which  Hr.  John  A.  Ter- 
rell, of  Illuomfield,  Kentucky,  bnaes  his  theory  of  making  guns,  aad  does  not  recom- 
mend his  plan  for  exi>eriment«  and  tents  for  heavy  ordnance. 

Lieutenant-Colonel  Wright  move<l  the  followinji;  amendment,  viz,  to  strike  out  all 
after  the  word  "  resolved,"  and  to  substitute  the  following :  "  That  the  board  does  not 
reconimend  for  experiments  and  tests,  with  a  view  to  ado[ition  for  heavy  ordnance,  thr 
mode  of  construction  for  guna  of  large  caliber  presented  by  Mr.  Johu  A.  Terrell,  uf 
Bloomlield,  Kentucky." 

The  amendment  of  Lieutenaut-Colonel  Wrij^bt  was  passed. 

Ayr«— Colonel  Whiteley,  Colonel  Getty,  I^ien  ten  ant-Colonel  Wright,  M^jor  Seymoar, 
and  Mnjor  Crispin — 5. 

NOK(«— Lieutenant-Colonel  Laldley  and  Lieutunant  Puttou — 2. 

The  resolution  as  amended  was  then  passed  unanimously. 

The  following  resolution  was  also  passed  unaniiuously : 

Bvaolved,  That  the  traard  does  not  recommend  for  experiments  and  tests  the  breech- 
loading  arrangement  presented  by  Mr.  Johu  A.  Terrell,  of  Bloomfield,  Kentucky,  fur 
heavy  ordnance. 

The  plan  (No.  3  Z  and  No.  11)  of  L.  W.  Wright,  of  Brooklyn,  Now  York,  was  taken 
itp  for  consideration,  but  final  action  was  postponed. 

A  letter  fnmi  H.  J.  Allen,  of  Arkadelphia,  Arkansas,  was  read,  traosoiittiDg  s  dravr- 
ing  of  bis  giiD.    (Filed.    Indorsed  No.  &8.) 

The  board  then  proceeded  to  consider  and  take  final  action  upon  the  plaos  (fileNo.  !>) 
«f  William  Fields,  of  Wilmington,  Delaware. 

The  following;  resolutions  were  passed  unauimooslv: 

BefoWfd,  That  the  "  Improvement  iu  battery-guns''  invented  by  Dr.  William  Fietds. 
uf  Wilruliigton,  Delaware,  being  inapplicable  to  guns  of  heavy  caliber,  does  uot  prop- 
erly come  withm  the  action  of  this  bourtl. 

HnoUiid,  That  the  projectiles  and  modo  of  making  powder  submitted  by  Dr.  William 
Fields,  of  Wilmiogtim,  Delaware,  are  uot  properly  snbjeots  of  consideration  by  iliis 

'  The  plan  (file  No.  3  n>  and  No.  .'ia)  of  H,  J.  AUen,  of 'Arkadelphia,  Arkansas,  wiM 
then  talceu  up  fur  consideration  and  final  action. 

The  following  rcsolntion  was  passed  unanimously  : 

Eetolted,  That  the  breech-closing  arrangement  and  mode  of  guu-construotioD  preaentril 
by  H.  J.  Allen,  of  Arkadelphia,  Arkausas,  do  uot  possess  sutBcioift  merit  to  warrant  the 
board  iu  rocuuiniendiug  them  for  trial  with  a  view  to  their  application  to  heavy 
ordnance. 

The  plans  (file  No.  36)  of  Alexander  T.  Loyd,  of  Chicago,  Illiuois,  were  then  taken  u]> 
for  final  consideration  and  action. 

Th<>  fiillowinj;  resolntion  was  passed  unanimously : 

Uetolrffl,  Tbiit  the  board  does  not  recommend  for  experimente  and  teats  the  plan» 
■nbmitt'i^   by  Mr.  Alexander  T.  Loy<l,  of  Chicago,  Illinois,  for  constructing  heu''']' 

o  10.30  a.  m.  of  the  35th  instant. 
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Nkw  York,  Jutg  25, 1872. 
Th^  board  usenibled,  pnrsnaDt  to  adjournment,  at  10,30  a.m.,  alt  tho  members  being 

A  MttRTam  was  read  from  H.  J,  AIUd,  of  Arkadelphia,  ArkADSM,  ioquiriug  if  bie 
|irp»nce  is  neceMory.    {Filed.    Incloraed  No.  59.) 
Thr  r«a>rder  was  iDstnicted  to  repl;  bj  telegrupb  in  tbe  iiegative,    (Letter-book, 

Nn.*t.) 

A  letter  from  James  F,  Hall,  attorney  for  James  A.  Ball,  wna  rentl,  with  a  diwcrip- 
tii'n,  Mcompanied  by  a  drawine,  explaiuiug  the  projectile  and  breech-loading  cauium 
■Iteaily  Babiiiitt«d  by  bim.    (Filed.    Indorsed  No.  61.) 

A  letter  from  Thomas  Proeser  A,  Scm,  of  New  York  City,  to  M/uor  Crispin,  and  sub- 
mitteil  bj  Major  Crispin,  was  rKad,  conveying  tbe  olfer  of  Frndenuk  Kriipp,  of  Esseu, 
I'tiMJu.  to  snpply  a  EK-inch  or  11-incb  breech -loading  rifle  and  projectileH,  without  e:i[- 
f  iiw  (o  Ibe  Ooremment,  subject  Co  certain  oonditions;  also,  a  prico-list  of  the  Kruiip 
-.iiij.    (l-iled.    Indorsed  No.  60.) 

the  board  tbca  proceeded  to  a  discussion  of  the  Lyniaii  miilticliargo  gnn,  which 
la^  postponed  in  order  to  enable  Edward  L.  Browu  to  explain  to  the  board  hisinven- 
li'is  fnr  rssling  cast-iron  upon  wrougbt-iron. 

V,  E.  Woodoridge,  being  prceeut,  snbiuitted  estimates  of  tbe  cost  of  making  8-inch 
iti!  l2-iu(-h  rifles,  wbicb  were  filed,  (indorsed  No.  62.)  He  also  oiplaiued  further 
H-^rral  piiinta  connected  with  bis  plan  for  constructing  cannon. 

Alhsn  C.  Stimers,  being  present  in  liebalf  of  the  Lyman  multicliarge  gun,  gave  tbe 
ixanl  fnrllier  informatiou  respecting  that  cannon. 

Thr  fuTther  consideration  of  tho  Lyman  multicbarge  gun  was  postponed. 

Ttir  following  resolution  was  passed  unanimously  : 

I,''utlr«f.  That  the  board  does  not  recommend  for  experiments  and  tests  the  plan 
■nil'  .No.  Itf)  proposed  by  Daniel  Fitzgerald,  of  New  York  City,  for  constructing  heavy 
oiiinaoce. 

Tbe  proposition  {file  No.  25)  of  D.  K.  Swisher,  of  Union  City,  Indiana,  was  tbon  taken 
ap, 

Tbe  following  resolution  was  passed  unanimously: 

AcDfmf,  That  tbe  propositiou  of  D.  K.  Swisher,  of  Union  City,  Indiana,  does  not 
cmiF  ititbiu  tbe  purview  of  the  board,  not  buing  applicable  to  heavy  onlnauce. 

Cliarles  Alger,  of  !FYastburgb,  Maryland,  being  present,  gave  tbe  hoard  further  infor- 
n.jtliKi  lespectiQg   his  pliiD,  aud  submitted  a  model  of  bis  breech-loodiug  cannon. 

.nw,Ko.ter) 

Tbe  board  then  actjonmed  to  10.30  a.  m.  of  tbe  36tb  instant. 

New  York,  JhIs  26, 1872. 
Tbe  board  met,  pursiuuit  to  adjonrnment,  at  10.30  ft.  m.,  all  tbe  menihera  being 

Thi'  plans  (No.  S9)  of  Henry  Dnrell,  of  Morrisania,  New  York,  were  taken  up  and 
■lir  fullairing  resolution  was  passed  unanimously : 

trnlrtd.  That  the  boanl  does  not  recommend  for  experimeute  aud  teats  the  plana 
r"?<Med  by  Henry  Durell,  of  Horrisania,  New  York,  for  heavy  ordnance. 

Tlie  plin  (No.  3  g  and  h  and  No.  33)  of  A.  W.  Keroheval,  of  Romney,  West  Vir- 
c«nn,  iris  then  taken  up,  and  tbe  following  resolution  was  passed  Duaoiixiously : 

K'-fllrnt,  That  tbe  board  does  nut  recommend  for  experiments  and  tests  the  plan  of 
J  •*rri(iB  battery  proposed  by  A.  W.  Kercbeval,  of  Bomney,  West  Virgiuia,  it  not  being 
•I'lJicablfi  to  heavy  ordnance. 

TbepUn  (No.  4H)  of  T.W.  Clnrk,  of  Wausan,  Wisconsin,  was  then  taken  up,  and  the 
'''ViviDg  resolution  was  passed  unanimously : 

Itrtlrtd,  That  tho  board  does  not  recommend  for  experiments  and  tests  tbe  plan  pro- 
f—l  Ij  T.  W.  Clark,  of  Wsnsau,  Wiacoi -  '  -     

Tlir  communication  of  Edwin  Oomez  w 
)  111  WIS  passed  unanimously: 

'''»Jnd,  That  thecommujiication  of  Edwin  Ooniez,  haviug reference  to  powder  and 
I'-.Tiilm,  lines  uot  come  witbin  the  action  of  the  board. 

.^.'iiu  c.  Stimers,  being  present,  gave  further  explanations  of  tbe  Lyman  multi- 
""'.'eicnn,  and  submitted  a  communication  respecting  the  dinieoHious  atid  cost  of 
'■•KiB.    (Filed.    Indorsed  No.  64.) 

i'tiattd  documents  were  submitted  by  Daniel  Fiti:gerald  and  Alonzo  Hitchcock, 
' '-'  h  were  filed,  (indorsed  Nos.  65  and  65].) 

H.  y.  Uano,  being  present,  ex|ilaiucd  his  method  of  constructing  gnus,  and  promised 
''•'ubiuit  a  written  descriplion  and  a  model  on  the  30tb  instant. 

binicl  FitZfterald,  being  present,  explained  to  tbe  board  bis  plan  for  a  submerged 
■'"""n.  exhibiting  a  model. 

Til'-  tollniring  resolution  was  passed  unaniraonsly : 

J'Wnil.  That  tbe  board  adjourn  until  August  7, 12  m.,  in  order  to  give  time  to  such 
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persona  bb  lisve  Biftnifled  their  IntcntiouB  to  Babmit  fnrtlier  nuttter  to  complete  the 
game,  and  that  the;  be  informed  tbat  they  aro  exp«vted  to  lay  b«fun  the  bowd  meh 
additional  iofomiation  on  or  before  that  date. 

New  Yobk,  Angutt  7,  isn. 

The  board  met,  pnraDant  to  a^onniinent,  at  13  m.,  all  the  memben  being  prFsent, 

Two  letters  from  Lientenant  J.  G.  Butler,  of  Ordnance,  were  read,  trsuBmittiii);  i 
docament  exjilaiiiinK  hlB  vieWB  on  rifliug  and  projectiles,  with  drawings.  (Filed. 
Indorsed  Nob.  67  and  68.) 

A  letter  ^oni  H.  F.  Mann  was  read,  containing  a  proposition  to  construct  a  I2-iiich 
breech-Iofldillff  rifle.  (Filed.  Indorsed  No.  66.)  A  model  of  his  gun  was  also  reoeived, 
(No.  66.) 

A  letter  from  Thomas  Prosser  &  Son,  in  behalf  of  Fried.  Kmpp,  was  sabmitted,  can- 
taiDiDg  a  stHtement  of  the  views  aud  wiahea  of  Mr.  Krnpp  in  lumiahing  a  trial  guu. 
(Filed.    Indorsed  No.  69.) 

J.  H.  Cogill,  being  present  in  behalf  of  £.  W.  Dualop,  Bubmittod  a  paper  explainiiiE 
the  plan  ol  the  latter  for  coDBtTDctinga  breech-loading  cannnn  and  projectiles.  (Filed. 
IndotBed  No.  TO.) 

A  letl«r  of  £.  R.  McCabe,  of  Leigbton,  Iowa,  to  the  Secretar;  of  War,  and  ttaut- 
iDltt«d  to  the  board  h;  the  Chief  of  Orduance,  was  read,  urging  the  consi deration  id 
his  pru)>OBilioD  to  use  gun-cotton.    (Filed.    Indorsed  No.  73.) 

A  letter  of  E.  R.  McCabe  to  the  board,  explaining  his  plan  for  the  constmction  of  a 
breech-loading  gull,  nitin^  gun-cotton,  iras  read,  (Filed.  Indorsed  No.  T2.)  Also, 
auother  lett«r  transniitling  his  letters-patent  of  a  breech-loading  goo.  (Filed.  In- 
dorsed No.  Tl.)    A  model  in  wood  was  also  received  and  placed  on  file  ;  (No.  72.) 

The  following  resolution  was  adopted  uDaniiuoiisl; : 

Retolred,  That  the  board  does  not  recommend  for  experimenta  and  teet«  the  plan  pie- 
aented  b.v  E.  R.  McCabe,  of  Leighton,  lown,  fur  a  liret^ch-loadin^  cannon. 

Nathan  Thomiwon,  being  present,  gave  further  areument  m  favor  of  Lie  ajBtem 
of  brecch-1  calling  guus.  A  printed  circular,  presented  Dy  Mr.  Thompson,  setting  forth 
Ilie  advantages  of  liis  syHteoi,  was  also  received.    (Filed.     Indorsed  No.  7S.) 

Daniel  Fitxgprald,  being  present,  discussed  further  bia  proposed  method  of  ntilizing 
water  in  restraining  the  force  of  powder  in  cannon. 

AletttTof  C.  W.  Stafford,  of  New  York,  was  read,  asking  if  bisplana  wonld  becoa- 
eidered  by  the  board.    (Filed.    ludoised  No.  74.) 

The  retvnlvr  wub  instructed  to  inform  Mr.  SraOnrd  that  his  propositions  would  be 
oDsidered,  if  furwanled  immediately.    (Letter-book  No.  44.) 

A  letter  from  L.  B.  Parker,  of  Lockport,  Illinois,  was  read,  traDsroitting  letters-pat- 
ent of  a  bivecli-loading  gun,  which  he  desired  to  lay  before  the  ttoard.  (Filed.  In- 
dorsed No.  70.) 

The  folloiviug  reaolution  was  passed  nnanimonsly : 

Benoln^l,  Tliat  the  board  docs  not  reeommcnd  for  cTperimenta  and  tests  the  plan  of 
a  brecch-loadinu  gun  snbmitted  by  L.  S.  Parker,  of  Lockport,  Illinois,  as  deacnbed  in 
letlera-patcnt  No.  74 ^'iD?,  granted  to  Locius  M.  Lull  and  James  T.  Starr. 

A  letter  from  K.  WilerDunlop  was  read,  stating  that  he  had  been  unable  topre|«re 
and  aming'-  liis  drawings,  &c.,  of  a  projectile  Tor  the  action  of  the  board.  (Filed.  In- 
dorsed No.  70.) 

A  letter  was  rend  from  C.  OuFstatter,  of  Saint  Louis,  Missouri,  referring  to  a  breeeb- 
looding  cannmi  invented  by  him.     (Filecl.    Intlorsed  No.  TT.) 

The  recorder  was  iustructed  to  write  to  Mr.  Gags  tatter,  inviting  him  to  lay  bis  draw- 
ings and  dencriptions  before  the  hoard.     (I^ttDr-book  No.  45.) 

A  letter  Trnm  Clilfonl  Arrick  was  read,  faaving  r«feTence  to  bis  projeotilea  and  tbdr 
effects  niiiiii  rifliMl  cannon.    (Filed.   Indorsed  No.  76.) 

The  board  then  adjourned  to  10.30  a.  ni.  of  the  Htb  instant. 

New  Yobk,  Anffutt  8,  IWS. 
The  hoard  met,  pursaont  to  adjournment,  at  10.30  a.  m.,  all  the  tueoibem  being  pres- 

A  letter  from  S.  L.  Cutler,  of  San  Francisco,  California,  to  the  Secretary  of  War,  was 
read,  transniitling  a  copvof  the  San  Francisco  Scientific  Press,  containingan  aeconnt 
of  the  briiiih-loudiiig  cannon  invented  by  A.  F.  Potter,  of  Oakland,  Calilornia.  Tlie 
letter  aske<l  for  a  omsideratiou  by  tbe  board  of  this  gun.    (Filed,    ludorsed  No.  SO.) 

The  following  reiiolutioa  was  adopted  unanimously ; 

Sctolrt^  That  the  board  does  not  recommend  for  experimenta  and  teste  the  brercb- 
loading  gun  submitted  by  Samuel  L.  Cutler  in  behalf  of  A.  F.  Potter,  of  Oakland, 
California. 

A  letter  from  Jacob  Hecao,  of  Pittabnrgh,  Pennsylvania,  was  read,  stating  hia  readi- 
Deas  to  coiilnicl  for  »  l'.i-iuch  rifle  of  Bessemer  steely  with  a  tube  of  crucible  strct,  nnd 
his  inteiiliiiu  to  neud  speciiuenH  of  metal  aud  a  partial  estimate  at  the  coat  of  making; 
the  proposed  gun.    (Filed,  indorsed  No.  79.) 
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Tbe  paper  of  Lieutenant  J.  G.  Butler,  United  States  Ordnance  Corps,  (No.  66^)  was 
tbrn  taken  np  and  read. 

The  Lj'man  multicharge  giiu  was  then  discuaaed,  and  lh«  following  reaoIatioD 
wu  p»sed  nnaniniQualy : 

Sefolivd,  That  inasmncb  as  a  G-inch  Lyman  tnDlticharge  gnn  la  now  constmcted 
and  realty  for  experimental  firing  at  Beading,  Pennsylvania,  and  the  improvement 
tUiiDMi  is  for  tlie  purpose  of  givtnc  greatly  in  creased  initial  velocities,  without  eorto- 
uponding  increase  of  pressnm,  the  Doard  recommends,  tf  tho  propri(>tor  eousenta,  that 
Mill  gnu  be  Bulyected  to  snch  trial  as  may  be  necessary,  Ui  test  the  priuciplea  of  its 
construction,  and  that  the  cost  of  the  powder  and  projectiles  used  in  sach  experiments, 
with  all  the  expenses  attending  the  teat,  but  not  the  ooitt  of  the  gnn,  be  borne  by  the 
I'nited  States. 

The  board  then  prooeeded  to  a  discussion  of  the  plan  of  Norman  Wiard,  and  the 
follDwing  resolution  was  unanimously  adopted: 

Beaotnd,  In  consideratioD  of  the  fact  that  the  system  proposed  by  Norman  Wiard,  of 
ciKl-iron  gnns  of  heavy  caliber,  in  which  a  special  system  of  projectiles  and  rifling 
in  designed,  with  a  view  to  obtaining  a  comliinution  gnn  posseHsIng  the  qnnlities  of 
both  a  smooth-bore  and  ri&e,  is  to  be  tested  under  the  direction  of  the  Becri'tary  of  the 
Navy,  nnder  the  act  of  Hay  OS,  1872,  the  board  doex  not  recommend  his  proposed 
12-inch  rifled  gnn,  involving  tbe  same  principles  as  the  guu  refi^rred  to  above,  for 
'iperinients  and  tests  nnder  the  provisions  of  the  act  of  Congress  approved  Juno  6, 

The  plan  of  Dr.  W.  E.  Woodbridge  was  then  taken  np  and  discussed,  and  the  follow- 
iup  tesolntion  was  passed  nnanimously : 

Rnolrrd.  That  the  board  recomtnends  theplan  of  conatrncting  heavy  ordnance  pro- 
posed by  Dr.  W.  E.  Woodbridite,  of  Little  Falls,  New  York,  as  one  of  the  systems  for 
FiiKriments  and  tests  under  tlie  pruvisiDus  of  the  net  of  June  (i,  li!i2,  and  that  the 
gaa  be  fabricated  acconliug  to  designs  and  apeclGcations  approved  by  the  War  Depart- 

Tbe  system  of  Frederick  Krnpp  was  tlicu  taken  up,  and  the  following  resolution 
van  passed  unanimonsly: 

Raolcfd,  That  the  board  recommends  that  a  Krupp  l!-inch  breech-loiuling  steel 
rifled  snn  be  procured  for  experiments  and  tests  under  the  provislnus  of  the  act  of 
Judo  6,  1873,  both  aa  a  representative  of  a  bTcech-loading  systvui  and  one  of  guu- 


Tbe  board  then  adjonrned  to  10.30  a.  m.  of  the  9th  instant. 

New  Tohk,  Aagii'l  0,  1872, 
The  board  met,  pnranant  to  adjournment,  at  10.30  a.  m.,  all  the  mernliers  being 

A  letter  from  the  Adjutant-Oeneral,  in  re]>ly  to  letter  from  the  iKiard  (No.  13)  of  July 
13,  was  read,  giving  the  desired  information  respecting  the  number  of  si'a-<*oast  gims 
minired  and  notifying  the  boar<1  of  the  forwarding  of  vols,  v,  vi,  and  vii  of  Fro- 
CMdinga  of  the  Hoyal  Unilcd  Service  Institution,    (t^led.    Indorsed  No.  til.) 

A  letter  from  the  Chirf  of  Ordnance  was  read,  transmitting  extracts  copii-d  from 
Itiit  reports  of  Captains  Simpson  and  Marvin,  of  the  Navy,  npou  European  iH'dnouce. 
Tile  extracts  were  read  in  part.    (Documenls  filed.    ludoised  No.  rti.) 

A  letter  from  Charles  Alger,  of  Frostburgh,  Maryland,  was  read,  stating  his  desire  to 
mustruct  a  12-inch  ride  on  his  plan.     (Fil«I.    ludorsed  No.  Sii.) 

Tbe  following  resolution  was  oficred  by  Lieutenant-Colonel  Laiilley,  but  was  laid 
upon  the  table  for  the  present : 

Brmlred,  That  the  board  recommends  the  plan  of  constructing  heavy  cannon  patented 
1>;'  Mr.  AlouEO  Hitchcock,  of  New  York  City,  as  one  of  the  systems  sclecte<l  for  experi- 
ments and  tests  under  the  act  of  June  6,  li^2.  the  gun  to  be  fabricate*!  according  to 
ilrawings  and  speciRcations  approved  b^  the  War  Department. 

Tbe  board  then  a<}joarDed  to  13  m.  of  the  13(h  instant. 

Nkw  r<.RK,  Auguit  13,"  1872. 

The  board  met,  pursuant  to  adjournment,  at  12  ni.,  oil  the  members  beinj!  present. 

A  tetter  from  E,  K.  McCabe,orLeighton,  luwit,  was  read,  cuuveying  further  InformU' 
tion  respecting  bis'breech-loading  canon.     (F^led.    Iniloraud  No.  B5.) 

A  leller  of  Jaeoi  Keese,  of  Pittsburgh,  Pctinsylvaiiia,  was  reail,  stating  the  terms 
n]Hm  which  he  would  be  willing  to  make  a  gnu  according  to  his  plan.  (Filed.  In- 
■loweilNo.84.) 

A  letter  from  C.  W,  Stafford,  of  New  York  City,  respecting  the  ose  of  a  process  for 
'trrngthening  cast  iron,  was  read.     (Filed.    Indorsed  No.  (jli.) 

The  resiling  of  the  extracts  from  the  disputehes  of  Captains  Simpson  and  Marvin 
«as  contiuued. 


..Ogle 
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Two  letters  ftom  Alex.  T.  Loyd,  of  Cliicago,  Illiania,  prnpnaiog  modiflcaliuni  ia  the 
CRrtri<lges  for  tannou,  were  rend.    (Filed,    ludoraml  No.  87.) 

The  plan  of  AIodzo  Hitchcook  (Mo.  30)  iths  tLeti  tnkoa  up  aod  diacnssed,  and  it  via 
derided  to  atik  Mr.  Hitchcock  to  furuinh  the  board,  as  sooii  as  {Kissible,  irith  eatiaiatM 
[if  tlie  probable  cuat  of  tlie  plant  for  liia  apecial  luetUod  of  KQu-cooxtractiou  ;  also,  as 
In  the  cost  of  a  13-incb  rifle,  coDstruot«d  nn  his  plan,  and  accompanied  by  anch  farlber 
infiinnation  regardins  the  details  of  hia  method  as  be  may  be  able  to  fDriiiab. 

The  proposition  of  C.  W.  Stafford,  (No.  >«,)  of  New  York  City,  waa  taken  Dp,  and  thr 
following  reaolutioD  was  adopted  nnaaiuiuusly  : 

Bemhed,  That  the  board  does  not  recommend  for  esperimeutB  and  teats  the  gaa  pio- 
poied  by  U.  W.  Stafford,  of  New  York  City. 

The  boanl  then  proceeded  to  consider  the  i 
bell.  (No.  27,)  of  Philadelpliia,  PeniiaylvaDJa,  i 

The  following  resolution  was  adopted  unanimously : 

Booing,  That  the  board  docs  not  recommend  for  experiments  and  teats,  with  a  tien 
to  adoption  for  heavy  ordnance,  the  mode  of  cnnstructicm  for  a  12-inch  rifle  presented 
by  Winiam  Wheeler  Hubbell,  of  Philadelphia,  Pennsylvania,  and  marked  B  in  bia 
written  description. 

The  board  then  odjonraed  to  10,30  a.  m.  of  the  13th  iustaoL 

Nkw  York,  Jugiul  13.  197^ 
The  board  met,  pursnantto  a^Uonmrnent,  at  10.30  a.  m.,  all  the  members  bcioj;  pre^ 

The  board  proceeded  to  final  action  apon  the  plan  proposed  by  £.  Wilet  Dnnlop,  (Nu. 
70.) 

The  following  re»olution  was  adopted  unanimously : 

Benolrtd,  Tliat  tlic  board  does  not  recommend  fiir  experiments  and  tests  the  gan  and 
projectile  proposed  by  E.  Wiler  Duulop,  of  Trenton,  New  Jersey. 

A  letter  from  ReaT'Admiral  A.  Ludlow  Case,  chief  of  naval  Bureau  of  Ordnance,  anil 
tranamtttcil  by  the  Chii>r  of  Onlnmico,  was  rend.  The  letter  was  accompanied  by* 
report  of  Captnin  W.  N.  JeReraof  a  trial  of  J.  B.  Moody's  breech-loading  gun.  (File<). 
Indorsed  No.  Hd.) 

The  board  then  proceeded  to  Anal  action  on  the  plans  nieeented  by  James  A.  Bnll. 
(Nos.23and  f>l.) 

Tlic  following  rcsolntiou  was  adopted  unanimoualy : 

SemU-ed,  That  the  board  does  not  recommend  for  experiments  and  t«etB  thelncecli- 
loading  gnu  proposed  by  James  A.  Ball,  of  Cold  Bpring,  New  York,  nor  his  system  uf 
prnjpclileii. 

I'be  board  then  proceeded  to  discuss  the  proposition  of  H.  F.  Mann,  (Nos.  1  and  66.) 
of  Pittsburgh,  PeimaUvaoia.  It  was  decided  to  req nest  the  Chief  of  Ordnance  to  fur- 
waril  the  reports  of  the  trial  of  Mann's  B-iuch  breech-loading  gun,  aud  fnrther  diKD^- 


sion  was  postpone 

The  plan  of  Edward  L.  Brown,  (Nos.  3/,6,  ai ^ ^ ^,_ 

well  Cleveland,  was  then  taken  up,  and  the  following  reaolutiou  was  paasMl  u 


The  plan  of  Edward  L.  Brown,  (Nos.  3/,  6,  and  C7,)  presented  by  bisnttoniejiTreail- 


DiouBly  : 

JTrmfruf,  That  the  board  does  not  recommend  for  experiments  and  tests  the  method 
of  gnu-con Htruction  presented  by  Treadwell  Cleveland,  In  behalf  of  Edward  L.  Browu, 
of  Philadelphia,  Peonsylvauia. 

The  plan  of  Lemuel  W.  Wright,  (No.  3  I  and  No.  11,)  of  Brooklyn,  New  York,  was 
then  taken  up  and  discnssed.  It  nns  decided  to  inquire  of  Mr.  Wright  conoemiiig  tht? 
cost  of  L-on strutting  his  proposed  gnu. 

The  proposition  of  the  Bovbum  Mining  and  Slaunfacturing  Company,  (Nos.  8  Biul 
53,)  submitted  through  Hermann  Boker  &  Co.,  of  New  York,  was  token  up,  and  Iheful- 
lowiug  resolution  was  passed  nnanimonsly : 

Ktmlred,  In  view  of  the  fact  that  a  Krupp  breech-loader  has  been  selected  as  one  uf 
the  uiodela  for  experiments  and  tests  under  the  provisions  of  the  act  of  Cooeresa  ap- 

firoved  June  6,  1S72,  the  board  does  not  recommend  for  trial  the  cast-stfcl  innwlt- 
na<ler  of  similar  constructiou  manufactured  by  the  Bochum  MauufooLuriug  Compauy 

A  telegram  was  receiveil  from  H.  F.  Mann,  of  Pittsburgh,  Penusylvauiit,  asking  pir- 
oitMioii  to  appear  personally  before  the  board. 

The  reconler  was  instructed  to  reply.    (Filed.    Indorsed  No.  89 ;  letter-book  No.  51.) 

The  board  then  proceeded  to  consider  the  plan  of  Jacob  Reese,  of  Pittsbnrch,  P«iiii- 
aylvanin,  (Nox.  28, 19,  and  84.) 

The  liiilowiiift  resolntion  was  passed  nnonimously ; 

Ai'Wfrnf,  In  view  of  the  excessive  price  asked  by  Jacob  Reese,  ■>f  rittsburgli,  PeiiD- 
sylvuuiu,  as  |ir>-sentcd  in  hia  ofier  of  the  lOrh  instant,  (No.  r>i,)  for  a  l(^in^'h  ritt'  mn- 
etmcteil  ou  lii»  plan,  the  board  does  not  recommend  tliin  gun  for  experioients  und  Ii«is 
under  the  provisions  of  the  net  uf  Congress  approved  June  0,  ION, 
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The  eoromanicfttions  of  Clifford  Arricfc  (Nos.  .11  and  76)  were  taken  up,  and  the  fol- 
IflwInE  resaliilioD  was  paaaed  iiDaDimouBly : 

AMMred,  That,  aa  the  papers  sobmitted  by  Mr.  Arrick  preseut  no  fcatores  oomiug 
wilhiD  the  parviow  of  the  boardi  no  further  action  is  necessary. 

■ITie  board  then  adjourned  to  10.30  a.  m.  of  the  14th  instant. 

New  York,  Aagati  14, 1872. 
The  bosid  met,  pnrsaant  to  adjoamment,  at  10.30  a.  m.,  all  the  members  being  pres- 

A  letter  from  the  Chief  of  Ordnnnce  was  reftd,  tranBmlttlng  the  report  on  an  8-inch 
Riin  of  Hanu's  pattern.    (Filed.     Indorsed  No. 90.) 

The  board  then  proceealed  to  a  consideration  of  the  propositions  of  Nathan  Thomp- 
i»n,{No8.  30  and  49,)of  Brooklyn, New  York,  aud,  after  discussion,  they  were  laid  over  for 

A  letter  was  received  from  Merrltt  W.  Qrisnold,  of  New  York,  calling  attention  to  the 
brrwli-loadiiig  and  breech-recoiling  gun  invented  by  Mr.  Henaon.    The  letter  was  ac- 

'   '  '  '  ..--...      .>_... ^    _.  J  jyvjtgQ  i„  meet  the 

Indorsed  No.  91.) 

-  itv  of  a  nlan  of  convert 

o  rifles.    No  conclusion  being  n 


New  York,  Jh^nsI  I&,  1872. 


The  board  met,  pursuant  to  adjonmment,  at  11a.  m.,  all  the  members  being  present. 

A  letter  was  read  from  George  A.  Thurston,  of  Cumberland,  Maryland,  in1>ehalf  of 
Ur.  Charles  Alger's  plan  for  a  breech-loading  cannon.     (Filed.     Indorsed  No.  92.) 

Alonzo  Hitchcock,  being  present,  gave  the  board  information  respecting  his  plan  for 
cnniitnicting  a  t;i-inch  rifle,  and  was  again  requested  to  furnish  an  estimate  of  the  eost 
at  the  required  plant,  and  of  subsequent  guns. 

LFUiuel  W.  Wri);ht,  being  preseut,  was  again  invited  to  furnish  the  board  with  au 
utimale  of  the  cost  iif  constructing  a  13-inoh  rifle  ocoonling  to  his  plan. 

The  board  then  proceeded  to  a  consideration  of  a  plan  for  oonverting  cast-iron 
iiDDotb-bore  gdns  Into  rifles.    The  following  resolution  was  adopted  : 

Rttoleed,  That  the  board  recommends,  in  order  to  test  the  system  of  gun-conversion 
by  liolng  with  wrniight-ii'on  or  steel  tubes,  (as  brought  to  (he  notice  of  the  board  in  a 
couuniniication  addressed  to  the  Chief  of  Ordnance  by  Miyor  S.  Crispin,  and  referred 
Id  the  board  by  the  Ordance  Bureau,)  that  four  10-inch  smooth-bore  Rodman  guns  be 
iwiverted  to  muzzle-loading  rifles,  using  two  calibers,  two  of  the  guns  to  have  a  caliber 
of  not  less  tbnu  8  inches,  and  two  to  have  a  calilwr  of  not  more  than  9  inches ;  and. 
farther,  that  two  of  the  guns  be  converted  by  tubing  from  the  roar  end  and  two  by 
tnbiog  from  the  front;  the  character  of  the  metal  lining,  ivhe.ther  of  steel  or  wrought 
iron,  and  other  details  of  conversion,  to  be  determined  by  the  War  Department. 

Lieu  teuant- Colon  el  Laidley  voted  negatively  and  the  rest  of  the  board  afflruiatively. 

The  following  resolution  was  also  passud  : 

Ra/^red,  That  the  board  recommends,  in  order  to  test  the  efficiency  of  the  French 
aod  Swedish  breech-closing  iirrangcment,  that  a  10-inch  Rodman  Hinoolh-bore  gU[i, 
''Qaverled  to  a  rifle  in  such  manner  and  of  such  caliber,  not  loss  than  6or  more  than 
Sinehes,  as  may  be  determined  by  the  War  Department,  and  conditional  npou  the 
jBTceasof  tests.'with  the  four  10-inch  guns  converted  under  the  previous  resolution, 
lie  provided  with  that /n-melure  and  the  gun  be  submitted  to  test  and  experimeut 
under  the  act  of  Jane  II,  1872. 

Lien  ten  ant-Colonel  Laidley  vol«d  negatively  and  the  rest  of  the  board  afflrmn- 
tivflv. 

The  board  then  ai\ioamed  to  10.30  a.  m.  of  the  16th  inetaot. 

New  York,  Jigiut  16, 1873. 
The  hoard  met,  pursuant  to  a^oumment,  at  10.30  a.  m.,  all  the  members  being  pres- 

,  of  LoadoD,  Eogia 

.,    ^ .       ir  for  the  present. 

The  papers  of  Nathan  Thompson  were  then  taken  up  and  discussed,  and  it  waa  de- 
cided tu  write  to  Mr.  Thompson  requesting  him  to  appear  before  the  board  some  day 
next  week  for  consultation.     (Lett«r-l>ook.  No.  53.) 

Tbe  board  then  proceeded  to  a  consideration  of  tho  recoramendationa  of  Lieatenant 
J'  G.  Butler,  Ordnance  Corps.  No  conclnsiou  being  reached,  the  board  adjourned  to  12  m . 
of  the  19th  instant. 

New  York,  Augmt  19, 1872. 
The  board  met.  parsnant  to  adjonmment,  at  13  m.,  all  the  members  being  present. 
H.  F.  HaDQ,  of  Pittsburgh,  PennsylvaDio,  being  preseut  by  appointment,  gave  the 
22  w  •'.^l'-' 
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board  iiifurioatioii  respectinebisplnnforalireecli-toader  and  Habinitted  adrawingfor 
a  pTopowd  1'2-iiicli  liflc.     (Filed.    Indorsed  No.  95.) 

A  letter  was  read  from  Charles  Al);er,  of  FroHtlinrifb,  Marjlaod,  iDdicatiDKBome  of 
the  dutnilH  tie  would  propose  to  adopt  io  tba  constnictiou  of  a  lO-iLch  bre^^h-loading 
rifle  according  to  his  plbo.    (Filed.    Indorsed  No.  93.) 

A  lutter  mas  road  from  Samuel  L.  Cutler,  of  Sau  Francisco,  California,  asking  tbe 
Attention  of  the  board  to   Potter's  bveeob-loadint;  needle  cannon.    (Filed.    Indorsed 

No.  9^.) 

Messi's.  Morritt  Oriswold  and  Honson,  being  present,  exhibited  a  model  of  the  HensoD 
Run,  and  described  its  mode  of  performance  nud  iU  construction.  After  tliewitbdrawal 
of  these  gentleniuil,  tbe  gun  was  discussed  and  the  following  resolution  was  paused 
UDanimousI;: 

Raolrtd,  That  the  board  does  not  recommend  for  experimente  and  tests,  under  the 
provisions  of  tbe  act  of  JnneC,  li^S,  Hensoii's  hreccli-loading  and  breech-recuiling 
gnn,  presented  by  Merrilt  W.  Oriswold. 

The  board  then  proceeded  to  a  final  consideration  of  the  plan  ot*  Charles  Alger,  and 
the  following  resolution  was  pnssed  iinanimoiisly : 

Saolved,  That  the  boanl  does  not  recommend  for  experiments  and  tests,  under  tbs 
provisions  of  the  net  of  June  6,  1^2,  the  plan  of  a  breech-loading  gun  presented  bj 
Charles  Alger,  of  Frostburgh,  Maryland. 

The  lionrd  then  proceeded  to  a  tlual  consideration  of  the  gnn  proposed  byH.  F. 
Mann,  of  Pittsbnrgb,  Pennsylvania,  and  the  following  re.sohttiDu  was  passed  oaan- 
'    imoiisiy : 

Reaoleed,  That  ioasmnch  as  the  Ordnance  Department  is  now  in  possession  of  in 
^inch  breech -loading  riUe  constructed  according  to  the  plan  of  H.  F.  Mann,  of  Pittii- 
burgli,  PuuDsylvania,  which  bas  not,  in  the  opinion  of  the  board,  been  yet  Hred  a  suffi- 
cient number  of  times  b>  fully  test  Ibo  vahieof  the  invention,  even  when  apotied  to  thai 
caliber,  the  board  iloea  not  now  recommend  the  construction  of  a  13-iuch  rifle  accord- 
ing to  his  proposition  for  experiments  ami  tests,  under  theactof  Jnue  6,  187^,  but  thai 
Hnch  fnrtber  trials  as  may  be  deemed  necessary  be  made  with  the  B-ioch  gun  re- 
ferred to. 

Tbe  board  then  adjourned  to  10.»0  a.  m.  of  the  30th  instant. 

New  York,  Aagu»i  20.  \r,-2. 

The  boarA  met,  parsDont  to  adjournment,  at  10.30  a.  m,,  all  the  members  being 
present. 

A  letter  was  read  from  Nathan  Thompson,  in  reply  to  letter  No.  Tst,  stating  that  be 
would  Hppear  before  the  board  on  the  32d  instant.     (Filed.    Indorsed  No.  9G.) 

A  cojiy  ol  tbe  report  of  tho  board  on  urouElit-iron  gnna  manufacturefi  by  Horalio 
Ames  was  submitted  liy  Miyor  Crispin  and  read.    ( Filed.    Indorsed  No.  9rt.) 

Alonzo  Hitchcock,  being  present,  submitted  a  partial  estimate  of  the  costofcon- 
stnicting  a  la-incb  rifled  gun  on  his  plan.  (Fileil.  Indorsed  No.  97.)  After  hisile- 
parture  the  board  pniceeiled  to  a  discussion  of  his  plan,  but  no  conclusion  vm 
reached. 

Daniel  Fitzgerald,  being  present,  submitted  auotlior  model  of  a  gun,  which  was  filed, 
(indorsed  No.  99.) 

The  board  then  adjourned  to  10.30  a.  m.  of  the  31st  instant. 

New  York,  Aagatt  21,  ISTJ. 

The  board  met,  pursuant  to  adjoummeut,  at  10.30  a.  m.,  all  tbe  members  being 
present. 

The  proposition  of  Lieutenant  J-  G.  Butler  was  taken  up,  and  the  following  resoln- 
tion  WHH  passed  unanimously  : 

Sewlred,  That  this  board  has  read  and  considered  with  much  interest  the  paper  snb' 
mitled  by  Lieutenant  J.  G.  Butler,  of  the  Ordnance  Corps,  upon  the  subject  of  rilling 
and  projectiles  for  heavy  ordnance,  and  while  it  docs  uot  recommend  the  cast-iron 
mnzzlc-Toadine  19-inch  rifle  proposed  hy  him  for  eip(-rimeuts  and  testa  under  the  vt 
of  Congress  or  Jane  6,  1872,  it  desires  to  express  the  opinion  that  the  hope  of  cDiploj- 
ing  cast-iron  as  a  material  for  thi)  construction  of  heavy  guns  should  not  lie  ahun- 
doued,  but  that  the  experiments  by  tlie  Ordnance  Department  with  expanding  pri>- 
jectilefi  and  various  niodee  of  rifling  and  kinds  of  powder  be  etmtiuued  with  a  virw  lo 
obtaining  such  accuracy  of  movement  of  projeutiles  and  uniformity  of  pressures  u 
shall  render  admissible  tbe  use  of  cast-iron  in  heavy-ordnance  construction. 

The  boiird  then  proceeded  to  a  consideration  of  the  plan  of  Alonio  Hitchcock,  and 
tho  following  resolutions  were  adopted  ; 

llaohcd,  That  the  board  recommends  for  experiments  and  testa,  under  tbe  act  o( 
.fune  6,  1872,  a  12-inch  muzzle-loading  rifle,  to  be  constructed  after  tho  manner  pro- 
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Rtmlred,  al»o.  That  if.  in  the  opinion  of  tho  War  Department,  tlio  conBtmction  of  a 
pn'IiiiiinBr^f("""''B">""^''calibor,  not  leHB  thanUInchun.bi*  uevemary  in  order  tu  fatili- 
iBlc  tbe  fabrication  of  thu  I2-inrh  rifln,  such  ptvliininary  gnu  ie  rucomuieuded  to  be 
made  nniter  the  proviainuii  of  the  act  of  Jnne  6,  1872. 

Liratt^naot  Dotton  voted  negatively  and  tlie  remainder  of  tiie  Imant  afflrmativuly. 

Tbe  board  then  proceeded  to  a  contidemtinn  of  tlie  plan  of  J.  Vavaoxeur,  of  Loudon, 
£nt;liiDd,  anil  the  fi)HoiTing  resnlutlon  una  a<lnpte(l  unanimnnslj' : 

^(wrfrrd,  In  conaidiTation  of  the  fact  tiiat  a  nutl-eHtubliitlied  repn-iw^nt alive  syKtoin 
of  cast-steel  huilc-tip  gnnconstrnction  hnn  alreaily  bncti  recoinmondeil  for  e!:p<:riniente 
ami  leats,  the  importance  at  present  of  tryili);  aiiotlier  )inilt-np  steel  );iin-ciiiistrnction 
is  not  apparent  to  the  boani,  and  licnce,  white  recoenizingtiienieritaof  Mr.  Viivasseurt 
M'sieni,  it  itoea  not  recommend  tlie  procarement  uf  a  gnu  on  hia  plan  for  ei^perimeuts 


_ ie6.lH72. 

Tbe  iHtird  then  adjuurned  to  10.30  a.  m.  of  the  SSd  iQstant. 

New  York,  Jitguat  22, 18T2. 
The  board  met,  pureuaut  !«  adjourtiinont,  at  10.30  a.  oi.,  all  the  nienibers  being 

A  niinmanication  from  C.  GagstattiT,  of  Saint  Lonis,  Missouri,  acconipnnLed  by  a 
diawinic,  "as  read,  esplainius  the  details  of  his  plau  fur  a  breeuh-Ionditig  cannon. 
(I'ilMl.    Indorsed  No.  100.) 

E.  A.  SutcliBe,  of  New  Yo.k  City,  being  present,  anbiaittod  a  model  of  a  breech- 
hndiiig  uicchantsin,  and  hia  leltvrs-pateHt  No.  39,I>%  referring  tu  thin  invention. 
(Fitnl.    ludorwHl  Nu.  101.) 

The  plan  of  C.  Gagstatter  was  then  taken  up,  and  the  following  resolutiun  was 
piMed  uiianiionsly. 

BtMltrd,  That  the  boanl  does  nut.  recommend  for  experiments  and  tests,  under  tbe 
tclof  Jnne  ti,  1)J73,  the  breech- loading  arrangement  fur  heavy  gnus  proposed  by  Mr. 
liii^tatter,  uf  Saint  Luiiis,  Missonri. 

X'alhau  Thunipson,  l)eing  present,  was  consulted  by  the  board  respecting  Ihe  coBt  of 
■uliN-iineut  EiiDH  upon  his  plan  and  ujiun  the  general  features  of  his  propimiiion. 

A  letter  fh)m  Merritt  Grisnuld  wiw  read,  having  reterenee  tu  Heiisuu's  breceb- 
loiiding  and  l>reech-recolIinK  gun.    (Filed.    Indorsed  Ni>.  102.) 

The  Ixiard  tlu.'n  proceeduil  to  consider  tbe  plan  of  K.  A.  Sutcliffe,  and  the  following 
reeulation  was  passcil  nnaaimunsly  : 

Sftolnd,  That  tbe  board  riKommends,  »inder  the  net  of  June  6,  lS7-i,  for  tests  and 
ex[ierime»ts,  the  breeeh -loading  systern  Inventeil  by  E.  A.  Sutcliffe,  of  \eiv  York  City, 
«Dd  ibnt  it  be  applied  to  a  cast-iron  H-inch  'nOp,  lined  witli  a  steel  tubu,  the  details  of 
tbe  coDstructiuu  to  ho  drtenntneil  by  the  War  Depnrtmeiit. 

Tbe  iMiard  then  adjourned  t«  10.30  a.  in.  of  the  iCM  instant. 

New  York,  August  23,  1872. 

The  board  met,  pnrsDant  to  ailjonrnment,  at  10.30  a.  m.,  all  the  membera  being 
prrseol. 

Nathan  Thompson,  being  present,  submitte<l  to  thu  board  an  estimate  of  tbe  cost  of 
conatnirtiug  Hiil»e4]uent  guns  un  his  plan.    (Filed.    Indorsed  No.  KM.) 

Thi!  iKiard  then  proceeded  to  Hual  action  upon  the  propositions  of  Nathan  Thumpson, 
wd  cbe  following  rcHolntlon  was  passed :  ' 

AfMfrtd,  That  Ihe  bnani  dues  not  recommend  the  acceptanceof  either  of  tbe  proposals  of 
Mr.  Nathan  Thompson,  uf  Brooklyn,  New  York,  but  recinuineuds  tlie  faliricution  by  the 
Vulted  Slateti  of  a  cast-lrun  H-inch  ride,  lined  with  it  steel  tube,  for  eicpurinients  and 
livtsnnder  the  act  uf  June  <>,  1872,  on  his  plan  for  breech-loading  heavy  unlunnue,  Mr. 
Tliiiiiipnnn  consenting  thereto,  tnu  details  of  construction  to  be  submitted  by  him  to, 
siul  tn  l)e  approved  by,  the  War  Department. 

Lien  tvnant-Culouel' Laid  ley  vuted  in  the  negative  and  tho  remainder  of  tho  board  in 
thv  affirmative. 

Tlie  iHiurd  then  proceeded  to  a  consideration  of  the  plan  of  Lemuel  W.  Wright,  and 
Uir  fullnving  resolution  was  adopt^il : 

Jtrulmf,  That  the  board  does  not  recommend  fur  experiments  and  tests,  under  the 
tn  nf  CungreM  of  Jnne  6,  1872.  the  plan  for  eonstructing  heavy  guns  proposed  by 
Lemuel  W.  Wright,  of  Brooklyn,  New  York. 

AvKs-vCulunel  Whiteley,  Liuntenaut-Culonel  Laidiey,  Maiat  Seymour,  Major  Crispin, 
inrt  Lieutenant  Dutton — 5. 

NoKs— Culuuel  Getty  and  Lientenant-Colonel  Wright — 2. 

Tbero  being  no  fiirther  plnus  or  propositious  before  it  requiring  final  action,  tbe 
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board  tben  proceeded  to  determine  the  order  in  which  to  arrange  for  recommeDdiiiou 
the  selected  modclB,  which  nraa  determined  aa  followa : 
Muzzle- loaders ; 
!.  Dr.  W.  E.  Woodbridge's. 

2.  Alonzo  Hitchcock's. 

3.  Converted  gnns. 

Breech -loadeni : 
1.  Kmpp's. 
3.  E.  A.  Sutcliffe's. 

3.  Nathan  Thompson's. 

4.  French  and  Swediab. 

Hiscellaneous : 
H.  F.  Mnnn's. 
Lyman's  molticharge. 

The  board  then  proceeded  to  consider  the  report  to  be  made  of  its  action  and  dffi- 
aioni,  and,  after  consnltatiun,  adjoorned  to  10  a.  m.  of  the  24th  iuatant. 

New  Yobk,  Augiul  94,  ifli 
The  board  met,  pntsnant  to  adjournment,  at  10  a.  m.,  all  the  membeni  beiu;E 

preeent^ 
The  entire  proceediuet  of  the  board  were  then  read  and  approved. 
The  consideration  of  the  subject  of  the  report  was  resumed  and  Anal  •clion  tttfj 

aa  follows : 


The  board  has  discnsBed  and  considered  with  care  and  deltberktion  the  variotw  io- 
iudicated  in  the  foregoiug  proceedings  and  rccopitoUUil.  ir   J 


I.  Allen,  H.  J. 
S.  Alger,  Charles. 

3.  Airiok,  Clifford. 

4.  Ball,  James  A. 

5.  Bochuni  Company. 

6.  Brown,  E.  B. 

7.  Brown,  Edward  L. 

6.  Butler,  Lieutenant  J.  G. 
9.  Clark,  T.  W. 

10.  Cutler,  8.  L. 

11.  Dimick,  Horace  E, 

12.  Dunlop,  E.  W. 

13.  Durell,  Henry. 

14.  Fields,  Doctor  William. 

15.  Fitzgerald,  Daniel. 

16.  French  and  Swedish  system. 


21.  Hnbbell,  W.  W. 

22.  Korchoval,  A.  W. 

23.  Krnpp,  F. 

24.  Loyd,  A.  T. 

25.  Lyman,  A.  S. 

26.  Mann,  H.  F. 

27.  McCabe,  E.  B. 

28.  Moody,  J.  B. 

29.  Parker,  L.  3. 

30.  Paraone's  system  of  couveiaiou. 

31.  Becse,  Jacob. 

32.  Stafford,  C.  W. 

33.  Sutcliffe,  E.  A. 

34.  Swislier,  D.  K. 

35.  Terrell,  John  A. 
3<i.  Thorn psuu,  Nathan. 


17.  OHffstatter,  C.  I  37.  VaTasseur,  J.,  &  Co.                                I 

18.  Ooniez,  Edwin.  38.  Wiard,  Norman.                                        ' 

19.  GriBwold,  M.  W.  I  39.  Woodbridge,  Doctor  W.  K 
30.  Hitchcock,  Alonzo.  |  40.  Wright,  L.  W. 

The  detiuled  description  of  tbeae  proposi^s  will  be  fonud  in  the  appendix  lu  'L> 

From  the  above  the  board  has  selected  the  fbllowing  models,  inelading  brrecli  in-l 
muzzle  loading  cannon,  for  tests  and  experiments  under  the  act  of  Jane  6, 1::^  »°' 
in  accordance  with  the  reaolutions  embodied  In  the  proceedings: 
Muzzle- loading  guns : 

1.  Doctor  W.  E.  Woodbridge's. 

2.  Alonzo  Hitchcock's,  I 

3.  Cast-iron  guns,  lined  with  wrougbt-Iron  or  steel  tubes. 

Breech-Inading  guns :  | 

1.  Friedrich  Kmpp's, 

2.  E.  A.  Sntcltffe^s. 

3.  Nathan  Thompson's. 

4.  French  and  Swedish  system. 

Miscellaneous : 
B.  F.  Mann's. 
Lyman's  multioharge. 
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It  will  be  mea  from  resolatious  piwsed  bv  the  Ixwrd  that  forther  tnala  ate  recom- 
mended irith  Miwin's  S-iucb  breecb -loading  rifle  and  LpnaD's  6-iDeh  maltichaTce  can. 
Shonld  the  appropriBtiuD  ander  the  actof  Junefi,  1972,  not  prove  suffl dent  to  luoTade 
il\  The  models  Bulectud  by  the  liooid,  it  recommeods  thAt  the  appropriation  be  expended 
npnn  Ihem  m  the  order  in  which  they  are  named. 
Tb«  board,  having  no  further  bosiness  before  it^  then  adjonmed  sine  dir. 

R.  H.  K.  WHITELEY, 
Colontl  of  Ordvancf,  President. 
GEO.  W.  GETTY, 
CoUmel  Third  AnilUrif,  Brevet  Major-General,  U.  3.  A. 

H.  G.  WRIGHT, 
LieHtmant-Colentl  of  Engineen,  Brevet  Major-Gateral. 
T.  T.  a.  LAIDLEY, 
LieiileRant-Colonel  of  Ordnwuoe, 
T.  SEYMOUR, 

Major,  FUth  Artittera. 
S.  CRISPIN, 
Breret  Colonel,  U.  8.  J.,  Major  of  Ordxanee, 
C.  E.  DUTTON, 
Firet-LieHtenatit  of   OrdnaNoe. 

(Indonement-l 

Ordnanck-Ofpicb,  S^taiiber  IS,  1872. 
KMpectfully  enbmitted  to  the  Secretary  of  War,  approved. 

li  ife  reiwmmeDded  that  tbiB  Barean  be  autborized  to  aaaemble  a  board  of  ordnance 
'<Sccn  to  Ox  the  place,  Butnner,  and  details  of  the  construction  of  these  snna. 

A.  B.  DYER, 
Gdef  of  Ordnaate  United  State*  Amg. 
Approved : 

WM.  W.  BELKNAP, 

Secrelargof  War. 


IWIIIENTS  PERTAINING  TO  THE  REPORT  OF  PROCEEDINGS  OF  THE 
HDAfiD  OS  HEAVY  ORDNANCE,  INSTITUTED  UNDER  THE  PROVISIONS 
"K  THE  ACT  OF  JUNE  6,  1878,  AND  CONVENED  BY  GENERAL  ORDERS 
So,  57,  ADJUTANT-GENERAL'S  OFFICE,   DATED   JUNE   28,   1K72.' 

PAPBRB   SENT  FHOH  TEIE  OFFICE  OF  THE   CHIEF   OF   ORDKANCE. 

H  0.  No.  3.J  Ordmakcb  Office,  War  Department, 

W/uhington,  D.  C,  Jvlg  8,  1872. 

MR:  In  compliance  with  the  instructions  contained  in  General  Orders  No.  57, 
Ailjalant-General's  Offlce,  of  ItH'i,  I  enclose  herein,  for  the  information  of  the  board 
«i:  bravy  orduancf,  the  fullowlug  papers  t  from  the  files  of  this  ofBce,  l>eiug  introdnc- 
>ut>  and  explanatory  of  various  inventions  and  improvements  in  ordnance: 


XiTk; 


.....ao M»y  Iftll 

irkailelpbU,  Ark M«t  10,1) 

.    BmoklynK.Y •"  "' ■' 


Sept.  11.  It 

F.-b.     9,  IS 


.',  K.  I.Brown i  a7Wiillii(i«Fl.N.Y.,Ireadw«UCIeTelud,Blt';.'  Feb.     1 

I  H.BiiTtii 1  Xew  York  City Mir.  « 

.1  E.KUcCBbF,U.D...i  LelKbton.  iDWk I  U>y    : 

.    A.  T.Li^d Chicano,  ni May     I 
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I  incIoHo  three  copies  each  of  ordnance  raemoraucla  Nos.  9  and  10,  for  tho  ose  nf  thn 
boartl,  mill  invite  atti-ution  to  the  rarioilB  recumuiundutious  of  the  traarda  of  ISG^and 
ISTO  uiinii  the  snl^uct  of  ordnuiice. 

I  invluw  aliio  n.  etiinninuicntiou  of  Major  S.  Crispin,  of  Jnnn  13,  1873,  (2809,  1^2) 
npon  tiii>  Biilijuct  of  the  introdnction  of  rill«<l  g;iimt  into  uur  granite  caacmated  sea-cout 
defunfteH.  A.C.,  for  the  consideration  of  the  boanl. 

I  inclose  iiliio  a  list  of  |>enionB  vho  have  been  specially  furnished,  from  this  office, 
with  a  cii]i,v  of  General  Ordurs  No.  57,  Ailjiitant  GHiieral's  Office,  nl  1>^2. 

The  Bureau  ivill  Hupply  the  boani  with  any  fiirtlier  '   "         "'       "    " 
fllea   ujinn  an  iiitinialiuu  from  the  boaril  ae  to  the  natl 
KtHiitctfnlly,  ynnr  obedient  servant, 

By  order  of  the  Chief  of  Ordnance  : 


[Iiifl«t.™.| 

A  cnp.T  of  General  Order*  No.  57,  Adjutant-General'H  Office,  I8T8,  was  sent  to  eoch  of 
tbo  fuJlovfiDK  pcrH()na  on  July  3,  li^'i.  from  the  OTduaoce-Ofllce,  Washington,  U.  C, 
\iilhuiit  ace  cm  ipai  lying  letter  or  remark  : 

Alexander  T.  Loyd,  10:<,  lOfi  Sonth  Cntial  street,  Chlcaf!^,  Tllinoia. 

W.  B.  Snioot,  (care  of  ReniiiiEton  Jk  Sons,)  Itioii,  New  York. 

William  Wlit^rler  Hnbliell,  PliiladelphiH,  Pennsvtvania. 

L.  W.  Wright,  90  Amiry  stre*l,  Brooklyn,  New  York. 

John  A.  Terrell,  Bluomtield,  Melaon  County,  Kentucky. 

Jacob  Peese,  (care  of  Fort  Pitt  Iron  and  Steel  Works,)  Pittsburgh,  FeDUBjIvanUk 

John  Kiibbiua,  Saint  Li)uis,  Missouri. 

H.  J.  Allen,  Arkadeijihioi  Arkanssa. 

Treadwell  Cleveland,  27  Wall  street,  New  York  City,  New  York. 

a.  Burin, 8:1  South  Fifth  avenue, New  York  City. 

Doctor  E.  K.  McCabu,  Leighlon,  Uahaska  County,  Iowa, 

A.  W.  Keruheval,  Roinney,  Went  Virginia. 

Messrs.  Jean  Francois  Pouixatand  Autoine  Mt.  Tlid,  109  Greene  street.  New  York  City, 
New  York. 

D.  K.  Swisher,  Union  City,  Indiana. 

E.  Guliek,  Hiinie,  New  York. 

Doctor  Williaiu  Fields,  213  West  Seventh  street,  Wilmington,  Delaware. 
C.  F.  Atwood,  Hancock,  Wisconsin. 

Louis  P.  Eleuteriua,  91  Esplanade  street,  New  Orleans,  Louisiaoa. 
John  B.  Sullivan,  Davenport,  Iowa. 
Walter  Jamieaon,  Brooklyn,  New  York. 
Messrs.  Alger  &  Co.,  Boston.  Moasachnaetta. 
Weat  Point  Foundry,  Cold  Spring,  New  York. 
Messia.  Siiyfert,  MeHauna  &,  Co.,  Reading,  Pennsylvania. 
Kiiapu's  Fort  Iltt  Foundry  Company,  Pittsburgh,  Peuusylvania. 
H.  Buker  4.  Co.,  New  York  City,  New  York. 
H,  F,  Mann.  Pittsburgh,  Pennsylavania. 

ClitTord  Arrick,  (care  of  S.  S.  Henkle,  215  F  street,  Washington,  U.  C.) 
Norman  Wiard,  New  York  City,  New  York. 
Nathan  Thouipson,  (care  of  Donu  Piatt,  Wanliinglon.  D,  C.) 

Doctor  W.  E.  Woodhridge,  (care  of  Henry  Tulmadge,  39  Pine  street.  New  York  Citv, 
Now  York.) 
S.  B.  Dean,  Alger's  fonndery,  Boston,  MaBsachuBetta. 
Charles  Perley,  New  York  City,  New  York. 
T.  W.  Clarke,  Wausau,  Wiscotigjti. 
Thomas  C.  Johnston.  Abingdon,  Virginia. 
George  Linss,  Alma,  Wahanusee  County,  Kansaa. 
8.  E.  Kierulf,  Brownsvillo.  Tcniiesseo. 

Charles  F.  Brown,  (care  of  lomau  Mannfactixring  Company,  Warren,  Rhode  Island.) 
Jatnes  A.  Ball,  Cold  Spring,  New  York. 

Alban  C.  Stimeni,  45  William  street.  New  York  City,  New  York. 
Oeorgi!  Arniee,  Cliicopee,  MasHnchUHOtte. 
Riedeulron  and  Locomotive  Worlw,  San  Francieco,  CalifoTnia.  i.)q|c 
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L  B.  Ko.  12.1  Army  Building,  New  York, 

Jvln  13,  1872. 

Sir  :  I  have  the  honor  to  iiiforni  yon  that  the  board  on  heavy  cannoD  [lenirca  to  be 

iDfnmied  what  udiubers  anil  calibers  of  serviceable  Bea-eoaat  cnnnuu  are  ou  linnd, 

iDcludinK  tlioaein  servive.     Also,  that  yon  will  funiiBh  tlie  board  with  ilrawin(,'s  of  the 

Sncilisb  34-centi  meter  breech -load  iu  g  cast-i  1*00  banded  gun  aud  of  tliu  Vavaiuuiiir  at<:el 

Very  reapectfolly,  sir. 


[So.  3a.  J 

fbepeotfully  retamed  to  ColoDcl  R.  H.  K.  Wbitcley,  president  of  board  0 

The  folloninK  giiua  and  mortars  are  on  band  at  the  aisouals  aud  forts,  v'u : 

197  t<-)ni^h  Rodniau  rods. 
]M0  10-inch  Roilman  gang. 
31T  15-incta  Rodman  guns. 
172  lOO-iMiniider  Parrott  guns. 
81  2(H)- pel  under  Parnitt  guus. 
W  a)0-|Hmiider  Parrott  guns. 
30  lO-inch  Rodman  sea-coast  mortars. 
:V9  13-inch  Rodman  sea-coast  morlars. 
The  drawiifpi  asked  for  are  herewitb  sent  yon.* 
By  order  of  Chief  of  Ordnance. 

8,  V.  BENfiT. 
Miyar  of  Qt\ 
Obtininck  Ofwcb,  Jufj  16,  1672. 


L.  B.  No.  7.]  AiiMV  Building,  New  York, 

Jiiijill,  1^72. 
Sir  :  I  bave  the  honor  tn  request  that  the  boanl  or^iBnizad  under  Oeaeral  Order  No. 
57,  dated  Afljntant-Ocneral's  OIHcfi,  June  2S,  |S78,  be  fnniislied  with  ancb  ioformaliou 
■a  can  be  obtained  from  tbe  files  of  the  Navy  Bureau  of  Ordnance  re^jfinlin^  the  siib- 
j«et  of  the  constrncCion  and  teats  of  heavy  ordnance,  aa  found  iu  the  rcpiiita  of  Cap- 
laiDB  Simpaon  aud  Marvin  regarding;  European  ayat^nii. 
VecTr  respectfully,  your  obedient  servant, 

R.  H.  K.  WHITELEY. 
Colonel  0/  Ordnanee  a»d  Fmidftit  Board, 
CatEF  OF  Ordnance,  United  Statta  Armij, 

WaaUiigtoK,  D.  C. 


So.  H2.]  Ordnance  Okfice,  War  Dei'ai 

WaOiiwglon,  D.  €.,  Augntt  7,  \g72. 
Sir:  Tonr  commnaication  of  tha  11th  ultimo,  atking  for  information  from  files  of 
Sary  Department  regnrdinj;  tie  anbject  of  conalruction  and  teats  of  beavy  ordnance, 
u  found  in  tbe  reports  of  Captains  !5inipaon  and  Marvin,  regarding  Enropean  Hystenis, 
ia  rpceived  ;  and  in  reply  therato  1  transmit  herewith  copiea  of  the  following  reports,) 
viz:  On  WbitwiTrlh,  Vavaeseur,  Parxoit's,  Abonkoff  gun,  Frazer  ayatem,  and  Krapp's- 
By  order  of  the  Chief  of  Ordnance. 

Reipectfully,  your  obedient  aervant, 

S.  C.  LYFORU, 
Captaiyt  of  Ordnatier,  Principal  Ane'ietant, 
Cdonel  R.  H.  K.  WiirrELKY, 

Frttident  of  Board  on  Heary  Ordnance, 

Corner  Houtton  and  Greene  aireeii,  New  York  City,  X,  Y. 


11  cd  fnin  pubUontioa. 
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L.  B.  No.  55.]  New  York,  Augiat  21,  1872. 

General  A.  B.  Dyrr, 

CJii>/  of  OriHanee,   Watkingtoti,  D.  C. : 
The  IxMLrd  desire  tbnl  the  different  dkmIhIb  )>cfore  it  be  photngraphed  to  accomp&n; 
itfi  report,  the  expeoHe  to  be  borne  bv  the  Departmeut.    Please  tele>n^ph  authority. ' 
R.  H.  K.  WHITELEY, 
Colonel  of  Ordnanee,  President  of  Board  on  Beavg  Ordnantx. 


Ordnance  Office,  Was  Drpartment, 

Augail  23,  1S72. 
Colooel  H.  H.  K.  Whitkley, 

Pretidenl  of  Board  on  Hears  Ordnance,  corner  Bouaton  and  Greene  ttrtttt.  New  Ywi : 
Purobaae  the  photographs  desired.     ■         ■  ■  •  •  . 

A.  B.  DYER, 

Chief  of  Ordinaiet. 


L.  B,  No.  13.J  AitMY  BuiLDiNQ,  New  York, 

J»li  13,  ICT2. 
Silt:  The  board  ou  heavy  cauiion  (conveue<]  by  GeDeml  Orders  Mo.  57)  rcKl)ecIfDlly 
rei|iieHtH  that  iDforiuatiuii  be  obtaiucd  for  it  from  the  Chiuf  of  EuKineers  as  to  the  mini' 
beraod  calibers  of  sen-coast  ciius  rfijnired  to  arm  permanent  positions  now  coDipletcd, 
in  process  of  constructioD,  anil  prnJKUted.  Also  that  there  be  olitaiued,  for  the  iufumta- 
tioa  of  tlie  board,  volumes  v,  vi,  and  vii,  of  the  Minutes  of  the  ProceediDgs  of  thr 
Royal  Artillery  Institution,  which  are  in  the  Library  of  Congress. 
Very  respectfully,  sir. 

The  AlMUTAKT-OENUtAI.,    V.   S.  i 

Wia\i'iislon,  D,  C. 


Ho.  81.]  AlkJUTANT-OENERAL'S  OfVlCK, 

WatiingtoH,  Jaguit  »,  1@73. 
Siii:  In  reply  to  tlie  inquiry  upon  the  subject  in  your  cotntnunicntiou  of  the  I3th 
ultimo,  I  havti  respectfully  to  cominunicalt:  for  foutiafonnatioD  the  following  inciorse- 
ment  of  the  Chief  of  Enginei-ni: 

"  The  tola]  nnmbrr  of  sea-coast  ffiinn  rcqnired,  In  addition  to  tbciee  on  hand,  to  arm 
platforms  completed,  pr<(jected,  onil  in  pruccGS  of  construction,  are  about  as  folluirs: 
"Ten  20-incli  )tniis. 

"  One  thousand  and  seventy  15-Inch  sitioolb-bores  and  13-inch  rifles. 
"  Seven  huudrod  and  Hfly  10-inch  rifles  and  equivalent  smooth-bore  guns. 
"Three  hundred  mortars  of  lurgent  sizes. 

"  These  nnnibers  refer  exclusively  to  guns  for  barbette  positions,  casemates  not  hav- 
ing been  taken  into  considerotion,  as  their  modification  boa  not  yet  been  settled. 

"  Further  modifications  of  the  barbettes  may  reduce  the  number  of  10-inch  rides  itui 
eqnivalcnt  smooth-bore  guns  rrquireil,  and,  on  the  other  hand,  the  number  of  tiU-iiich, 
15-iuch,  and  12-inch  rifl^  guns  will  be  iucreaeed  by  project*  of  defeuM  coDtemplated 
but  not  yet  prepared." 

With  rcterence  to  yonr  request  for  volumes  v,  vl,  vii,  of  the  Minutes  of  the  Pro- 
ceedings of  the  Royal  Artillery  Institution,  1  bavo  reapuctfully  to  state,  that  fiDdia)! 
no  "  Aiiillery-fiervico"  journal,  I  have  sent  you  by  Adams's  Express  the  denigDit«il 
volumes  of  the  "  Journal  of  the  Royal  United  Service  Inetilutiou,"  from  the  War  De- 
partment library,  which  you  will  please  return  to  this  offlce  when  done  with  them. 
Please  acknowledge  receipt,  and  state  if  this  is  uot  the  work  desired  by  the  hoard. 
Very  respectfully,  your  obedient  servant, 

E.  B.  TOWNSEND, 

AdJulcuil-OentTtil 
Colonel  RoDEiiT  H.  K.  Wiiitei.ev,  Ordnance  Depai-lmfnl, 

Praident  of  Board  on  Htarg  CaniiOH,  Jrmy  BaiUling,  yeie  Tork  Oitjr. 
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FitosTBUROH,  Maryland,  July  10, 1872. 
Xo-M.] 

Sir  :  I  Ufr  leave  to  make  wime  inquiry  in  tcgBxA  to  a  prnpnsed  test  of  breech  and 
miiizlu  loadiug  ordnance,  agreeable  to  ynar  selectioo,  for  wbicb,  I  understand  by  the 
dailj  impera,  an  appropriation  faa«  been  made  by  ConKrem. 

1  would  like  to  know  what  caliber  of  gun  you  would  require  for  a  model.  In  1861, 
about  the  10th  of  December,  I  bad  tlio  honor  to  have  a  brt^ecb-loiidinjt  cannon,  carry- 
ing au!^poiiud  shot,  tcsteA  at  West  Point,  byonleroftheOrdiiancu  Department,  nhioh 
I  Wlieve  was  the  only  breeoU-loading  cannon  that  was  ever  tC8te<i  at  West  Point  by 
order  of  tbe  Ordnance  Department.  It  mwi  tested  at  the  time  by  Captain  Bcn^t,  who 
1  beliore  baa  since  been  promoted  in  the  service.  I  bef;  to  refer  you  to  the  report  made 
by  Captain  Beu^t  to  tbe  War  Departtnunt. 

Major  Benton,  who  was  in  tbe  Onlnanoe  OIBce  at  the  time,  was  pleased  with  the 
nirchanical  coDstruction  of  tbe  model  I  showed  liim,  and  he  stated  it  was  simpler  and 
elronj^r  in  its  constraclion  than  the  celebrated  "Armstrong  gnn." 

I  should  be  much  pleased  to  send  you  a  drawing  of  tlie  gun,  and  would  like  to  know 
wlist  si/j^l  jfon  you  would  require  in  case  you  are  disposed  Ut  have  a  trial  made  of  my 
jtatvut  breech-loader,  so  1  could  send  dranitij^  for  tiie  same.  I  shall  I'eet  mnoh  houoim 
if  Tuu  will  rrfiT  to  Captain  Ben^t's report  in  18fil.  I  think  I  cau  improve  very  much 
ou  tbe  original  model- 
Hoping  to  hear  from  von,  I  am,  very  respectfully,  yonr  ol>edi<ynt  servant, 

CHAKLES  ALGER. 

Hon.  Wm.  W.  Bblknap, 

SfcitUtTs  of  War,  Wa»l>inalo»,  D.  C. 

riDdoreomBDl.] 

Onn.NAKCB  Opkck,  July  16,  IS72. 
Beapeetfully  referred   to   the  board  on  heavy  ordnance,  accompanied  by  a  copy  of 

the  report  within  referred  to. 

By  order  of  the  Chief  of  Ordnance. 

S.  V.  BENET, 
Ma/or  of  Ordnainx. 

[Inclo.nrt.1 

Wkst  Point,  Nkw  Youk,  December  U,  1861. 

Sir  :  Having  concluded  a  limited  trial  of  Alger's  breecb-Ioadiog  cauuou,  I  have  the 
boner  to  submit  the  foUowiug  report: 

The  hreecb  arrangenient  consists  of  a  perforated  eUtl  sphere  that  closes  tlie  bottom 
of  the  bore,  and  is  held  in  place  by  a  perforated  screw  of  great  power,  having  a  heroi- 
Dplierical  concavity  at  the  end  Ibat  closes  ui>oii  the  sphere.  The  sphere  ia  r  I  <1  d 
itn  place  by  means  of  a  lever  working  on  a  circular  slide  that  is  screwed  to  th  g  n 
the  hale  in  the  upbore  being  in  tlie  prolon nation  of  the  bore  when  the  lever  pe  i  n 
diuular  to  it.  By  pulling  tbe  lever  down  parallel  to  the  axis  of  the  bore,  tl  h  I  n 
llw  sphere  is  brought  perpenrticnkr  to  that  axis,  and  the  bottom  of  tbe  bore  1  sed 
The  scretr  is  worked  by  handles,  and  llie  slightest  turn  of  It  aufflces  to  freo  th  ph 
and  permits  ita  iH-ing  worked  by  tbe  lever.  Tbe  entire  arniugeiaeut  can  b  asily 
'inilHratood  from  tbe  lucloseil  sketch,"  furuishod  by  the  inventor. 

Tbe  gau  is  of  coat  iron,  with  a  chamber  T  iiicbes  long  and  bore  39  inches  I  ng,  3  d 
villi  'J^  narrow  grooves.  Tbe  shot  used  wera  cast  iron,  cylindro-conoidul,  with  a  band 
of  soft  metal  (lead  and  tin)  coveriiii;  most  of  tbe  cylindrical  pottiun  and  projecting 
•oiWBhat  beyond  the  diameter  of  tbe  shot.  The  cartridges  were  made  of  stent  paper, 
cylindrical  in  form.  An  annular  disk  of  aole-leatlier  was  used  between  the  sphere  and 
the  cartridge,  to  act  as  a  gos-cbeck,  and  wbicb  remained  at  tbe  bott«iu  of  the  bore  after 
th*  discharge. 

lu  leading,  a  rammer  13  inches  long  was  necessary  to  drive  the  shot,  cartridge,  and 
Intlier  gau-cbeck  to  their  positions  iu  the  chamber.  The  lover  was  then  drawn  down, 
cloiiog  lAe  breocb  with  the  sphere,  ond  afterward  a  slight  turn  of  tbe  screw,  with  a 
tap  or  two  uf  the  mallet  on  the  handles  to  bring  it  to  ita  place,  completed  the  Inodiug. 
An«r  being  discharged  a  tap  of  the  mallet  on  the  handles  turned  the  screw  and  relieved 
tbe  sphere;  the  lever  was  tlieu  raised,  bringing  the  hole  in  sphere  in  the  prolongation 
of  the  burc. 

A  moiat  si>onge  was  then  thrust  throngh  the  bore  from  the  roar,  and  the  gun  waa 
imAj  tor  another  charge. 


•  Omitted  from  publlostion  hi 
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Choree  nf  powatr,  10  to  12  ohiicps.    Wfiiglit  of  Hliot,  6  to  8  pounilH. 

The  uluert  of  the  invoutor  hiiUie  to  ehow  by  the  triul  soli^ty  the  norkinj;  of  the 
biwi-«h-Hrrnii){«ineut,  I  will  niert^ly  remark  that  in  uccuracy  the  firing  ilid  not  compare 
faTonlily  v'Sk  that  of  boiiih  ritieil  t;iiiiB  now  in  grrvice.  This  1  attrihute  partly  to  Ibe 
fact  that  thAhut  iliil  not  All  the  ehaniber  mifHcieiKly  to  clone  tlie  ninilutie  aiid  takr 
the  KroavM^JijmingliJt  i"  stiij;};in}!  through  the  boru.  At  the  diittunce  of  a  uiile,  the 
elevntion  iidWlii«  .fius'ifroni  i'^  tu  1^'^  greater  thau  retinirod  lur  other  tided  gUDs  tried 
at  this  IKWt.  '  i,i-  ';.'" 

Til  iFht  Ihc  I'fflcienc;  of  thfl  Itreerh-orrnu cement,  the  ncren  and  sphere  bfing  vpU 
oiM,  5r>  Tumuls  were  lirod  on  the  4th  instant.  After  the  flriiii;,  upon  exaiuiuHtioii  the 
sphere  woa  found  hlauk  and  coulvil  with  funlncHs ;  the  screw- threadx  nearest  llie  sphere 
were  hlnclc,  ohowinj;  the  escape  of  gns  in  raiisiderable  i|uantity.  Tlie  working  of  (he 
entire  breecli  wbh,  however,  cnay  and  satiHftkctory  to  the  end  of  ttie  flring.  The  gnn 
waa  left  in  this  conUitinD,imeleatieil,  until  the  10th  inalant,  wlien,  a  supply  of  animu- 
nition  havinir  l>een  prepared,  '.19  ruiinds  were  lired,  tlie  Ui-eech-arranKi'ment  working 
easily.  On  the  11th  instant  'il  rounds  were  tired,  with  same  resuliB.  Inall,  lOorounilii 
were  Ured  without  other  i^leunint;  than  pnasiiiK  a  net  sponge  throngh  the  bitre  after 
each  discharge;  and  duriug  the  tiling,  and  at  its  termination,  the  working  of  the  eutire 
breech-apparatus  was  free,  easy,  and  satisfactoiy.  The  si-rew  and  sphere  Iwiii)!  rt- 
Riovetl  from  the  (fuu  for  examination,  it  was  found  tbut  the  breech-iirrangement  had 
fonle<l  very  coiisiderahly ;  the  btai^Uness  estende<l  along  the  threails  of  the  screw  nearly 
np  to  the  handles;  thn  sphere  was  perfectly  black  and  foul,  and  considertblo  accnmn- 
lation  of  foulness  tilled  the  vacant  space  between  the  sphere  and  the  lower  edge  and 
end  of  the  screw.  But  all  this  did  not  interfrre  with  the  easy  and  ftve  working  of  the 
hn:rch-arruii):eni(.'nt.  There  wok  no  perceptible  yielding  of  any  portion  of  the  gnu  or 
breech,  and  thn  loiiding  iiud  handling  were  simple  and  easy  to  the  end  of  the  triul. 

Fur  nipiility  of  lire  if  was  no  ei|iiul  U>  A  inuKKle-loading  cannon,  nithongh  li  larf^i 
cnlibur  of  ^nn.    Uv  permitting  the  instrtiou  of  proJi'Ctile  and  caitridge  liy  hand,  the 
gaa-chcek  bring  atlucheil  to  tlie  cartridge,  might  improve  it  in  this  regan). 
Very  rc8|>ectfiilly,  yunr  obudieut  servant, 

S.  V.  BESfiT. 

Captain  of  Ordaana. 

Urifpidicr- General  J.  W.  Ripi.ky, 

Chief  of  OraHamx,  Wa»M»gtaa,  D.  C. 


L.B.No.27,]  Ahmy  Buii.dinu,  New-  Yobk, 

Julg  K,  1872. 
Dear  Sir:  Your  letter  of  the  10th  instant  to  the  Secretary  of  War  has  been  received 
by  the  board  on  heavy  cannon,  and  1  am  diiectcil  to  write  to  you,  inquiring  whether 
you  cau  conHt.rnct  a  12-incli  ritle  on  the  plan  proposed,  and  if  so,  that  you  will  submit 
plans  and  un  estimate  of  the  eiiat. 

A  copy  of  the  report  of  the  trial  of  your  gun  by  Captain  (now  Hi^or)  S.  V.  Benit 
has  also  been  received.  ' 

Very  respectfully,  sir. 


No.  63.]        Charles  Aloeii,  Fivitburgh,  Maiyland. 

Submitting  model  of  a  breech-load  tug  gun  of  his  invention.     (No  papers.)    He  w 
before  the  board  July  35, 1872. 


No.  85,]  FnoSTBiTRCiii,  Maryland,  Angusl  6,  WTS. 

To  >!■«  fioard  on  Bearg  Ordnetict,  Amg  B«iWtig,  NeK  York  Citif  : 

Gknti.emkk  :  I  brg  leave  to  state  I  had  hoped  tu  have  had  t%e  honor  to  forward  nith 
thia  a  plan  and  estiinatofor  a  10-inch  ride,  lining  my  pnti'iit  breerh -loading  system.  I 
have  only  appliul  to  Messrs.  Paulding  Kenibled-  Co.,of  the  West  Point  Foundry. Cold 
Spring,  for  a  drawing  and  estininle  of  the  cost  of  tlie  construction  of  a  10-iuch  rifle.  I 
regret  to  say  1  have  only  just  received  n  letter  from  them,  "declining  to  make  anestininte. 
stating  it  would  require  expensive  pteparatioua  which  they  neither  have  the  time  dot 
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meaoif  to  nndertntce  at  present."  I  beg  Ihe  board  vill  {[ive  me  fLirtber  time  to  furnish 
imate,  and  would  much  upprecinte  any  siifnjestioiis  as  to  vihn  tvonlil  l>o 
I  tu  a]>p1f  to  ill  tbis  country  or  abroud  for  tue  conHtrnclion  of  u  ID-iiH^li 
nrlf.  My  idea  of  riHiiig  a  lO-ioch  riBo  would  bo  to  buve  about  'Xi  fjrooves,  Ibe  j^ronves 
F!:,'|jtl,T  widfr  than  the  lauds,  the  comers  of  the  grooves  ronoded  off,  n'itli  a  Kuitiiu)t 
TH  Hi.  jiepuning,  say,  at  0,  and  leave  olfata  tiiru  ofabout  40  to  45  cali  liera,  or  4<X)  to  4fi0 
inclifA.  Tb«  dupth  of  the  grooves,  say,  two-tenths  of  an  inch.  The  projectile  to  liave 
Bu'd  nviDK,  to  be  compressed  into  the  grooves  of  the  riUiug,  similar  to  the  projectiles 
u<nl  by  Knipp. 

WiHiid  enipli>y  with  my  system  a  steel  goHHiheck,  as  UHed  in  the  Bmadwell  and  Knipp 
iHiliiiu<:e.  I  presume  Sir  William  Armstrong,  or  Messrs.  Knipp,  or  other  makers,  could 
riin'Imct  a  breecb-ltHulllig  rifle  according  to  my  system  of  breech- loading.  I  hui  dis- 
pBFcl  tn  take  the  gniund,  my  plan  is  much  Htrongor  aud  more  siniplti  than  any  system 
[«■  nwd.  As  reganls  my  patent,  I  should  be  )(lad  to  have  tbe  Ordnance  Department 
MDitnict  a  Biod^  rifle  or  trial  10-iuch  gun,  according  lo  my  plan,  which  would  be 
irw  of  ODy  royalty  for  tbe  flrst  one  made.    I  wish  to  have  my  plan  of  breech- loading 

Triu-ttng  the  buanl  will  grant  me  more  time  for  furnishing  a  plan  and  estimate,  and 
llull  uiay  have  the  pleasure  of  hearing  from  them, 

I  am,  yery  tesnectfulty,  your  obedient  servant, 

CHAS.  ALGER. 


X«.  9i]  CL-MnBRi.*SD,  Mabtuxd,  Augaal  13,  1972. 

('I^VTLEMEX:  I  presnme  you  have  long  since  forgotten  me,  though  my  recent  ap- 
]>F3rance  at  West  Point  as  a  aienil>er  of  the  Board  of  Visitors  may  have  resuscitated 
uir  lu  your  recollect ioi>,  if  I  have  not  passed  entirety  from  your  memory. 

Tbrre  ii  here  an  estimable  young  gentleman,  Mr.  Charles  Alger,  who  is  now  man- 
'ffffi  naceessfnlly  an  iron-furnace,  and  I  have  become  ac(|uain[e<l  and  much  pleased 
■ilh  bini.  He  has,  he  tells  me,  invented  a  breech -loading  cannon,  or  new  form  of 
linrTh-louler,  which  he  hopes  will  prove  successful,  hut  ho  fears  somewhat  that  his 
iuvrDtioQ  will  not  attract  stifflcient,  attention  without  soma  uxpeniiive  nmlela  and 
'■-r;  full  drBoription,  &,c,,  and  he  has  neither  the  means  nor  time  to  spare  tu  give  it 
l^'  oilvantages  of  such  outlays  of  money,  time,  and  attention. 

Mr  i«  tliuruugbly  aware  that  with  your  board  no  odventitiona  aids  or  patronage 
'uuld  lip  ether  than  injurious,  and  that  yonr  standard  is  the  true  merit  of  the  inveu- 
li<iD  itwlf;  but  he  thinks  that  the  success  might  be  forwarded  in  explaining  and  Unm- 
'>n<tratiDg  th«  superiority  of  the  gun,  if  he  could  have  several  made  of  ditfcreut  aia:x, 
<>rntber  some  exiieriments  matte  with  the  breech-pieces  their  sizes,  ])roportioujitu  to 
ih- file  of  guu,  the  sizes  of  various  parts  tried  in  diH'erent  weights  and  proportions. 

l>Luiply  write  out  of  friendship  to  him,  and  because,  if  successful,  the  whole  will 
^iiurt  to  the  benefit  of  the  country  and  your  own  reputation,  that  if,  in  yonr  own 
"i^Lioa.  after  testing  the  invention,  yon  think  the  same  kind  of  gnn  would  answer, 
*ilL  gome  modifications,  you  will  give  him  the  benefit  of  such  suggestions. 

If  I  ant  in  any  way  transgressing,  or  trea]>asaing  on  your  time,  please  excuse  my 
'^niorance,  which  is  wholly  to  blame  in  the  matter.  He  is  not  aware  of  my  writing  to 
!"ii,  aad  1  would  mther  that  he  should  not  know  it.  But  is  there  any  impropriety  In 
T'lni  luiggoRtiug  improvements  in  his  model,  if  it  appears  to  be  successful  f    I  cannot 

With  siDcei«  regards  aud  respect,  I  am  your  obedient  servant, 

.  GEO.  A.  THURSTON. 
C-rfnnel  nROROB  W.  GcTrY,  Lieutenant-Coloael  H.  G.  WaiGirr,  Lieutenant- Colonel 
T.T.8.  LiiPLKY. 


^•^33.]  FROSTBURGH,  MART1.AKD,  AllgUlt  16,  1872. 

T-tkr  Hoard  on  Heavg  Ordnanor,  Jrmory  Bnildiiig,  Sao  York: 

Tt.r.nr.n :  I  beg  leave  to  send  you  hiTcwith  a  sketch  of  a  10- inch  breech -loading 

...t.  ^....  1. ..  1. .  ...       _..  .^  __      jij  jjjg  construction  of  the  gun,  would 

B  a  heavy  wn>ught-iron  reinforce  band. 
Mly  of  the  gun  in  a  vertical  positio 
a  piece  of  ordnance;  ancrtliebaui 
■HrnnkiHi.  wiiiild  have  the  brci-eli  of  the'gun  thoroughly  annealed  at  a  low  tcuipe  rut  lire 
!<■'  I'irtr-ei|r)]t  hum's,  aud  arrange  to  have  it  cooled  as  sluwly  as  jinssible,  so  as  to  bavo 
(tiF  Matnction  of  the  reinforou  band  as  uniform  and  Just  as  possible.    It  is  possible  a 
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heavy  broedi-loading  rifle  might  be  conatmcted  so  as  to  employ  tt  steel  tube  for  thr' 


&ud  10  partti  of  alum iiii urn.     Outaide,  of  nil,  a  heavy  n'rau){ht;-iroa  reinforce  baod  ur 
Bteel  reiuforco  band,  propeilv  ahmnk  od. 

Would  use  a  projectile  aimilar  to  Krupp's  plan  for  bmech-1oa<1era,  and  a  Hiiailar  plan 
of  rlDiitg.    Hoplug  the  board  trill  be  ahk>  to  adopt  in  tbeir  trials  some  AmcricuD  pUiK 
for  bretch  and  muzzle  loadiuE  onluauce  tbat  will  prove  superior  to  Ilio«e  adaptnl  hj 
forei)^i  govern  meota,  I  have  the  houor  to  remain, 
Very  respectfullv,  your  obedient  servant, 

CHABLBS  ALGER. 


H.  J.  ALLEK. 
H.  O.  No.  3,111.]  AltKADELPHIA,  AnKAXRAB,  Mag  10,  1^1. 

Dbak  Sik  :  Inclosed  liud  a  duplicate  of  pat«nt  issued  to  me  for  imprav«meiil  h 
cannon.    It  has  been  sugKCStcd  tliat  material  aid  could  lie  secured  by  applying  to  Iti 

Department,  aud  1  am  quick  M  believe  that  yonwillleud  me  all  tbe  aasii 

oBicial  position  will  permit  in  order  to  t^st  the  improvement.    Satislied,  aj 


eiitilic  and  practical  test,  I  am  desirous  that  this  should  be  donr  .>■ 

it.    I   am  not  coavorsant  with  the  manner  of  proceeding,  but  "lii 

state  to  you  nhut  I  wish,  and  then  yon  can  decide  officially  ^hat  should  be  door.  1 
nm  a  poor  man  and  without  soBicient  means  to  carry  out  the  enterprise,  so  I  ironid 
like,  aRer  yon  have  examined  inclosed  duplicate,  and  think  It  worthy  of  trial,  to  •nf- 
geat  what  sUsps  are  necessary  iu  order  to  get  Government  {mtrouage  to  construct  B  j;iin 
aud  make  trial  tberiMif,  wishing  to  be  present  at  the  construction  and  trial,  &c.  Will 
};on  please  answer,  &c.  T 

If  your  official  duties  are  such  that  you  cannot  attend  1«  this,  please  band  tbi*  1^ 
tbe  proper  |H:r«oii,  and  bo  kind  enough  to  put  me  in  communication  with  such  fut;. 
HespecCfully,  &^., 

H.  J.  ALLEN. 
Jrkadelphia,  Jrkantat. 
Secretary  of  War,  U.  S.  A., 

Wathingtoit  Cils,D.  C. 

jlDclonre.] 

cannon.    Lettere-pat«at  Ko.  113,963,  dated 

»,  leri. 

To  all  irAom  it  mag  concrrn: 

Bo  it  known  that  I,  Hiram  J.  Allen,  of  Arkailclphia,  in  the  county  oi  Clark,  iml 
State  of  Arkansas,  have  iuveut«il  a  new  and  useful  improvement  iu  caunon :  and  I  il" 
hereby  d<-chire  tbat  the  following  is  a  full,  clear,  aud  enact  description  thereof,  "iiiit" 
will  enable  uth»rs  sliilled  in  tbe  art  to  make  aud  use  tbe  same,  reference  being  hod  )" 
the  acconipauying  drawinp,  funning  part  of  this  specification,  in  which — 

Figure  1  rcpreseuts  a  side  view,  partly  in  section,  of  my  inipruvud  caunon. 

Figure  2  is  a  plan  or  top  view  of  tbe  same. 

Fignre  3  is  a  horizon taf  longitudinal  section  of  the  same. 

Figure  4  is  a  detail  horizontal  longitudinal  suction  of  a  modification  of  the  Mimr. 

Figure  6  is  a  vertical  transverse  section  of  tbe  same,  tbe  plane  of  section  beiaj;  in- 
dicated by  the  line  z  x.  Fig.  1. 

Similar  letters  of  refereuco  indicate  corresponding  parts. 

My  inveutiou  relates  to  cannon,  and  consists  in  a  cerlain  combination  of  pa^t^  wh" !; 
will  first  bo  hereinafter  described  in  connection  with  all  that  is  necessary  loaf"!' 
Qtiderstaudiug  thereof,  aud  then  be  clearly  painted  out  in  the  claim. 

Tbe  barrel  A  Is  constructed  a«  follnns: 

A  suitable  number  of  louKitudinal  barSj  a  a,  is  arranged  to  form  the  inner  portion  «■ 
bore  of  the  gun.  Aroand  thuu)  are  laid  series  of  bands  b  b,  which  are  arrant!<*l '" 
hiyers  in  such  manner  that  every  outer  layer  covers  the  joints  iu  the  layer  bfurtib- 
When  the  outermost  layer  of  bauds  is  put  on,  tbe  collar  e,  carrying  the  tniuniuui  A  i" 
also  applied.  The  bands  are  put  on  warm  enough  to  shriuk  tight  around  tho  bais  *■ 
not,  however,  so  tight  that  tbey  would  tend  to  break  or  injure  said  bars. 

Caunou  constructed  on  this  plan  are  considerably  ligbter  aud  strongrt  than  thijf* 
cant  solid.    Tbe  bands  are  either  wade  of  steel  or  wrought  iron. 

Caiiuun  made  uu  this  plan  are  pntferably  to  be  constructed  as  breech-leaders,  a."  '" 
Fig.  3 :  bnt  they  may,  by  receiving  a  plug  B  at  the  breech-end,  be  readily  made  ninu'e- 
lootlere. 


M-KAZZEJV,    CAJVJVOM 
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The  ping,  B,  should  have  ft  shoolder,  e,  fittiiig  ioto  ft  groove  of  the  inner  Inj-eTs,  a, 
m  is  eirarly  hIkuvd  in  Fi^.  4. 

The  barrel.  A,  is,  nith  its  tTannions,  hnng  in  a  U-shaped  IVame,  C,  which  ia  pivoted 
bj  )iLiis./.  to  the  Kun-earriikgo,  D. 

Id  [lie  buck  eniiof  the  frame  C  is  fantened  the  breech-block  E,  which  closeti  the  here, 
IS  in  Fig.  -i.  and  ivhic)i  has  a  longitudinal  groove  on  its  upper  face,  oh  nhoiVQ. 

A  lever,  F.  is  pivoted  to  the  frame  C,  and  has  its  front  end  coiinautert  with  the  barrel 
A.  When  the  lever  is  swnng  down,  the  breeoh-end  of  the  barrel  will  be  raised  above 
the  block  E,  so  that  the  bore  will  come  in  line  with  the  channel  in  such  block.  Id  this 
pontion  the  gnn  will  be  ready  for  loading,  the  charge  being  placed  upon  the  block  and 
atid  into  the  barrel.    The  lever  is  then  swung  down  to  close  the  breech-end,  us  in 

rig.  I. 

The  range  of  the  gun  is  regnlated  by  a  screw,  Q,  which  supports  the  rear  end  of  the 

On  the  frame  C  are,  in  rear  of  the  trunnions,  and  on  thn  inner  side,  formed  incliuod 
■hanlders  g,  which  serve  to  support  inclined  shoulders  h  formed  on  A  when  tbe  znn  is 
ID  the  firing  position.  In  front  of  the  trunnions  are,  in  the  frame  C,  similar  shoiuderB, 
i.  to  support  shoulders  i  of  the  cannon,  when  the  same  is  in  the  loading  position. 
Tb«ee  shoulders,  should  the  cnn  expand  hy  incessant  firing,  will  still  support  it, 
tltbou^b  the  position  will  be  slightly  varied. 

Having  thus  described  my  invention,  I  claim  as  new,  and  desire  to  secure  by  letters- 

The  grooved  breech-block  E  and  pivoted  barrel  A,  combined  as  described  witli  tbe 
lever  i  and  frame  C,  as  and  for  the  purpose  set  forth. 

H.  J.  ALLEN. 
a  Tefened  to  the  board  aoder  mver  of  the  lettar  of  the  Chief 


fTelefnun.J 

H.  0.  No.  10.]  Arkadelfhia,  Arkansas,  July  10,  1873. 

Cokinel  E.  H.  K.  Whiteij^y, 

Praidenl  Board  of  Kzaminaitoit  of  Bearg  Ordnance  : 
Attention  called  to  my  patent.    Ia  my  personal  presence  necessary  T    How  long  wilt 
tbe  tioHrd  sit  1    Answer. 


rreiesram.] 

L  B.  Ho.  fH.]  Okdkamce  AaENCY,  Sm  York,  July  11,  1872. 

H.  J.  Allek,  Jrkadelphia,  Arl(a7i»a» : 
Yoot  plan  is  before  the  board.     Year  preMuce  is  optional,  bnt  not  necessarv. 

C.  E.  BUTTON, 

Htcorder. 


Ko.  Se.]  Akkadelphia,  Arkansas,  July  IS,  1872. 

Dear  Sir  :  H^  penonol  preaeuce  being  impoMible  at  the  present  time,  I  think  it  ad- 
visable to  submit  the  aocompanyiuK  diagtotn  and  explanation,  which  may  not  snggest 
themselves  by  an  inspection  of  the  ^anstamiahed  yon  by  tho  Chief  of  Ordnance,  of  my 

1st.  Shoald  my  patent  meet  the  favor  of  the  board,  I  would  suggest  as  a  test  piece 
the  Btie  in  the  diagram  I  send. 
Sd.  The  frame  C  may  be  made  of  two  or  more  pieces,  as  indicated  by  the  linos. 
SuggMtiona:  The  object  of  using  bars  or  staree  ia  to  get  length,  and  amooth,  even 

The  principle  of  the  patent  ia  applicable  to  light  or  heavy  gnus. 
BeapeetfuUy, 

H.  J.  ALLEN. 
Lieutenant  C.  E.  Dvnos, 

SttrttAry  Board  tfExaMinerg  o/Beaty  Ordnanot,  Sm  York. 


,v  Google 


60\)  REPORT   OF   THE    SECRETARY    OP    WAR. 

[TrlPBram,! 

No.  59.]  AiiKADKi.rniA,  Arkaxsar,  Julg  21,  IS73. 

C.  E.  DrrroN, 

(fare  Board  of  Examinen  of  Hears  Ordnatice:) 
How  long  will  board  be  in  Bessiun  f    Can  come  if  necoeaarj. 


H.  J,  Ali.kv,  Arliadelpkia,  Arkaniai : 
Your  prcBtsuce  Ja  UDDecossurr  before  the  board. 

C.  E.  DUTTOX. 


No.  31.]  Chester,  MASfiACiifSETTfi, 

J»tg  13,  1-^2. 
Silt:  I  receivpil  from  yourofllcccopyof  Gpncral  Onlnr  No.57,  at  tbis  place, for »'»ril«l 
fniiii  Waatiiii);tiiii  a  day  or  two  agp.  On  bclialf  of  CbarloKn  L.  Ames,  widen-  aad 
iiiliiiiiiiHtDitrix  of  Hurfttio  Ainea,  derenacd,  I  deairc  to  aubmit  to  this  board  au  Allies 
6".4  ritli',  atuitl  eore,  fliiiHhud  anil  ready  for  trial,  Tlie  estate  haa  three  of  these  gnin, 
uikI  I  hhi  of  opinion  tlint  tlipy  are  tlie  beat  of  this  cnlibor  to  be  found  in  UiLi 
cmiiitry,  and  that  they  will  do  more  work  than  any  ten  gnns  of  liite  dimeo"ion» 
af  any  other  Dianafactnre.  On  my  omn  liehalf.  1  denire,  also,  if  not  excluded  by  Itio 
terniH  of  tlio  order,  to  auhiiiit  my  plans  for  shotting  niUKKle-loading  rifles  of  eriry  eali- 
tier  iinil  luuku.  The  Biin-aii  is  fully  infunued  as  to  what  they  are,  and  can  advise  me 
UH  to  the  nialter  of  exrl union. 

ResiKict fully,  your  obedient  aervant, 

CLIFFORD  ARRICK. 

CUIRF  OK  OmWANCE, 

fi'ar  DepartrntHl,  JTathingloH,  D.  C. 

[iDaorwmcnt.j 

01IDN.1NCE  Office,  JbIj  16,  ISTa 
Respectfully  fomaidpd  to  the  lioard  on  heavy  ordnance  for  cousideratiou  and  replr 
to  tlie  writer,  who  has  been  informed  of  this  referunce. 
By  onlcr  of  the  Chief  of  Ordnance. 


L,  B.  No.  21.]  AitMV  BuiLDiNO,  New  YonK, 

Julg  17,  1«2. 
Sir  :  I  am  directed  by  the  boanl  on  h<uvy  cannon  to  inform  yon  that  the  boanl  docs 
not  re^rd  a  6".4  I'ifle  as  claasiliable  with  htiavy  guns  uilhin  the  meaning  of  UeDPrat 
OnlL-rtt,  No.57,  Adiutnut-Ueneral's  Office,  aud  thereftire  your  proposition  T^apt'Ctin^  (lirf 
6".i  rifles  Ixilonitiug  tu  the  estate  of  the  late  l[oratio  Ames  doea  nut  cuinie  witbi  D  tbe 
jinrview  of  ihe  boanl.  If,  however,  you  have  uny  plann  to  aubmit  for  the  couatrurti'in 
of  similar  gnns  of  10-inch  and  I'J-iiich  caliber,  the  board  would  be  pleaaed  to  nwvi" 
them,  with  estimates  of  cost,  an<l  any  other  information  yon  may  be  able  to  give  rim- 
cv riling  thorn.  I  am  alao  directed  toatatotbat  the  sulijevt  of  pmjBctilea,jtiT  m.  <iur" 
not  jinijiei'ly  come  before  the  board,  but  only  as  an  essential  feature  of  some  syslviu  ol 
gun-coiiatniclion. 

Vury  respectfully,  sir, 
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L  B.  Xo.  39.1  Ahmy  Buildikg,  New  York, 

jiiig  'M,  ma. 

Sih;  1  ani  din>cteil  to  inform  yon  that  the  boflril  ou  lienvy  cannon  tins  acljournct 
Dtiiil  lh«  ith  praximo,  by  trLioh  timu  it  U  cspactud  tliat  all  matCer  iuteudeU  lur  it( 
aclimi  irill  be  before  it. 

I'uur  obedient  aervant, 


Nu.Tfi.]  Wasrinoton  City,  Aiiguit  3,  1^2. 

>ik;  I  received  tbe  letter  of  your  board  of  the  17th,  in  reply  to  iniue  addreaaed  to 
ib'Uan'auof  Or<lu»ncoi>rtbt!  l;ltli  altiiua ;  also  yoiirnotit  of  tbe  2tlth. 

TW  lUU-punmlunt  tu  which  I  cniltrd  tbe  attention  of  tbn  Bureau  are  the  only  "  Atnos 
piii>"  Willi  "steel  cores"  ever  made;  and  until  they  are  Hubjfiuteil  to  trial  none 
•Ilium  are  iikely  to  be  uiidertakon,  iw  very  certainly  it  woiilil  provo  a  usulcNa  expendi- 
inwiif  either  public  or  private  capital  to  cotitiiiufi  tlie  eKiieriniunt  in  thn  tLisher 
ih'il»w.  noleM  those  prove  their  auperiority  in  aonie  wa.\  in  a  big''  dujjree.  My  pinna 
ia  •Imttiug  rifled  cannon  extend  to  thoae  of  any  ilesired  caliber,  but  do  not  "  raacn- 
tcill>."  if  at  all,  conatilnU-  a  "feature  of  nouie,"  orindtted  of  any,  "Bystwni  of  i;nn-uon- 
-■Mirtiuti.''  IheTic«  conelnde  tlint,  by  tbe  tertnaof  jour  letter,  as  well  a«  of  Giineral  Order 
X".  .'ij.  I  am  exclii>Ie<l. 

I'rplin)!  qclt«  corluiu,  hoirevcr,  that  you  will  not  recbniineud  for  trial  nnyayHtain  ol 
^in-niustrnction  "  of  lO'iueb  and  12-inuh  calibe.r,"  wbeiiiof  tbo  projectile  in  an  "eawn- 
li:ij  frnhire."  1  de«ni  it  iniportiint  that  tbose  you  do  reconiuiund  be  properly  ahottud  at 
lb"  Trial,  leat  the   whole  performance,  as  it  uuiloubtedty  would,  gu  alisolutely  for 

Ir  lias  been  repeateilly  nHIrmed  by  the  ordnance  authoritiea  of  the  United  States 
■lial  Ihe  cast-iron  cannon  of  the  public  wrvioe,  known  an  the  Rudinau  and  Diilil)rren 
"-'■':»«,  "  when  used  as  aiuootb-hortai."  are  "  perfectly  ndiable,"  anil  yi-t  we  have  not 
ii«l  •■Kplniiieil  the  apparent  parados  that,  "  when  used  as  riHea,"  tUey  are  "  wholly  un- 
!'  liablr,"  if  not  '"  absolutely  wortlileas." 

li  nil!  unt  be  controverted  that  any  number  of  Rodman  or  Dahl^reu  f)-iuch,  10-lucb, 
9 1'l  ll-ini'b  smootb-bore  cannon,  proving  theniaelvcs  in  practice  to  be  "perfectly  re- 
iilil,'."  necessarily  demon  stratus  the  pro]>oHitinn  that,  with  cost  iron,  anj'ei-ries  iifeiich 
|>  "<-<->  may  be  pro<1nced  of  uniforni  uiannfaeture,  and  hence  pussesiiing,  practically,  a 
"Mfonii  canacily  fur  work.  Eijiinlly  plain  ia  it  that  no  Heri<!R  of  piecea  of  any  other 
■>-i>ni.  Eiliricated  of  whatever  material,  can  lay  claim  rationally  to  anything  more 
luu  this. 

.lli(;;beT  capacity,  where  a  higher  standard  of  material  is  used,  may  be,  and  nndoubt- 
''lly  i-.  iitlainablo,  but  the  problem  of  reproduction  won  Id  still  be  unsolved,  and,  when 
f^'ombly  deinon.strated,  could  givf  in  the  end  only  what  we  already  poaaess,  at  an  itu- 
uvw-  increase  iii  cost. 

TliF  excellence  of  the  cast-iron  systems  of  Rodman  and  Dahl)cron,  when  used  as 
^ii^i'ilb-ljures,  ia  not  only  coiicednl  by  the  intelligent  unl  nance  inau,  but  their  uniform 
ii^liirance  in  service  has  iiisjiireil  even  the  f;unuera  of  the  .4.rmy  and  Navy  with  per- 
->'t  iiiid  absolute  confidence  in  biith  their  olllciency  and  safety.  It  is  not  claiiuetl  that 
''■  <'Vin7  east  the  same  exact  result  is  attainable,  but  experience  has  demonHtrated 
'hti,  under  a  careful  iiiaiiipul alien,  inspection,  and  proof,  an  armament  of  heavy  cuu- 
>">  may  be  thus  obtainetl,  possessing  practically  a  uniform  capacity  fur  work. 

TV  advitraten  of  the  vurions  '■  built-up''  aystuius  of  heavy  ordnance  are  cnntendinc 
'i>i->iinl|y  for  merely  a  higher  capacity  than  is  pnisibly  attainable  with  cast  iron  ;  and 
ili'v  iliMint  ho]ie  in  the  end  for  more  than  HUrcesHfnl  productiou  and  rejiroduetion  of 
■ii  i'lilefiiiite  series  of  jiiwps,  possnsS'nB  a  uniform  capacity  for  work.  More  would  bj 
■'r^iril.  While,  theretore,  liy  good  niaim^jemcnt  and  |;<*"d  luok,  they  may  present  ui 
'^iili  a  *in::le  piece  ponsessinK  an  extraordinary  capacity  for  wnrk,  experience  bos 
■'"'«  II  lliat  the  sncceaHf\il  repetiliuil  of  the  prrformnnce  is  oxcoettinj^ly  probleiiiatical, 
ii'l  tlint  the  proiluetiun  of  an  arinaluent,  nuderany  known  method  of  manipulatiun,  is 
'1  j-..iialily  iiupimRible. 

Iliil another  inini>rtant  inquiry  arisca  in  the  case.  These  cast-iron  ayatema  may,  and 
'1  '0}  Jiid|tment  do,  possewt  a  siltUcicnt  ca|>acity  for  the  work  proposed,  and  with  them 
''"  -dttic  velocities  are  attainable  that  could  be  were  the  pieces  composed  of  perfuct 
!■  vwufbomoicFiieoiiswrauKht  iron  or  Steel,  This  being  so,  what  islucoiniMiuaatefiir 
'I'-Kiinienivdiflvrence  in  costf  No  intelligent  person  would  for  a  moment  entertain 
"I"  idea  of  snbelitutinj{  wnmght-iron  or  steel  'J-iin  h,  lO-lnch,  and  11-inch  kiius  to  be 
'—•I  u  imoolh-bores,  in  jdace  of  the  cast-irou  Dahlgrens  of  the  Navy,  or  of  substi- 
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tutiDfc  in  the  Army  ]5-inch  and  30-inch  amooth-bores  made  of  auch  material.    Sarh 
]>rft«neLon  would  be  without  reason,  aud  uuworthy  of  your  coDaideratinn. 

Havinj!  therefore  a  syatem  of  £QD-couHtructioii  wbei'ein  unifurinity  of  inanufactarp, 
and  hence  a  uniform  capacity  for  work,  are  practical  facts,  the  resulting  quality,  uni- 
form em!  iiraDce,  Justifies  the  cooclosiou  that  the  syatera  la  not  only  eSicieiit  in  artinn, 
hut  a\v>,  as  afOrmed,  perfectly  safe  and  reliable.  We  caouot,  however,  fail  to  perreivr 
that  tbe  logical  prerequisite  here  is  tbe  impositinn  in  practice  of  a  uniform  syitem  of 
work.  Now,  as  no  twu  charges  of  gunpowder,  all  else  being  the  same,  can  he  rutied 
itpoD  to  develop  tbe  same  intensity  of  pressure,  a  uniform  imposition  of  work  might  l>e 
said  to  be  impossible;  but  tho  variaoce  fi'om  this  source  is  known  and  witliin  limlu, 
and  the  maximum  development  furnishes  a  safe  criterion  for  the  establishment  of  i 
practically  unifuriu  system. 

If  with  a  lO-iucb  Dablgren,  with  its  apherical  shut  and  service-cban^,  we  have  a 
maximum  pressure  of  40,000  pounds,  we  are  witbiu  the  easy  capacity  oftbe  pi«<c«,  anil 
auy  variance  to  a  lesser  pressure  would  be  iu  its  favor,  never  exceeding  the  tDasinium: 
we  hence  have  safety,  and  within  limits  always  below  the  capacity  of  the  pi»ce.  Tbis 
is  practically  a  uniform  system  of  work. 

The  resistance  of  tbe  projectile  is  of  course  prsctically  uniform,  and  tbe  coDclosion. 
as  demonstrated  iu  action,  is  uniform  endurance.  We  hence  have,  *3  the  elements  of 
success,  uniform  manufacture,  uniform  capacity,  uniform  work,  uDiform  enduraac?, 
ai\d  hence  a  system  "  perfectly  reliable." 

What  I  propose  to  do  is  to  Euarantee  the  same  couditions,  and  hence  tbe  same  results, 
with  these  f^ns  as  rifles,  and  what  I  allirui  is,  tbut  with  nono  of  the  projttctilee  wbicli 
the  Govennueut  has  in  store  is  such  a  result  possible.  Both  propositions  are  of  easy 
demonstration.  If  such  a  discussion  can  be  brought  witbiii  the  purview  of  your  buani, 
and  I  am  permitted  to  submit  my  plana  with  a  view  to  their  adoption,  I  will  do  so 
with  pleasure.  I  will  also  demonsU'ate  that  tbe  results  of  practice  iu  all  the  matters  uf 
success  at  the  object,  excel  in  a  high  degree  anything  attainable  with  any  of  thcw 
inferior  and  condenmed  device.B. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

CLIFFORD  ABKICK. 

Colonel  E.  H.  K.  WniTEi.KY, 

PraideKt  flMry-Ocdnonce  Board,  Arms  BaiiiiHg,  New  York. 


Cops  of  '"^  repoiii  of  the  boards  on  \rroiight-iro«  glint,  tnannfaclured  bg  Horatio  Amm,  a»d 
corrapondimix  retaUng  thereto. 

UwiTBD  Status  Ordkakcb  Agency,  New  York, 

Augnatl^,  IrtTi. 
Respectfully  referred  to  the  board  on  heavy  orduauce,  convened  by  General  Ordcn 
No.  5T,  dated  A<lju taut-General's  Office  June  S8,  1872,  as  bearing  on  the  subject  of 
wrought-lron  gna  construction.  • 

S.  CRISPIN, 
•  Brerrt  Colonel  United  Slaiei  Amiii,  Major  of  Ordnaner. 

Navt  Dbphrtmbst,  Jaguit  25, 1S6J. 
Sir  :  By  direction  of  the  President  you  are  hereby  nppoint«d  member  of  a  board  to 
meet  at  Bridgeport,  Connecticut,  on  tbe  1st  of  Septombcr  next,  of  wbicb  Major-Oeneral 
Gillmore,  United  States  Army,  is  president,  for  the  purpose  uf  testing  aud  inspecting  a 
certain  wrougbt-iron  cannon  with  a  view  to  determine  its  fitucas  for  tbe  Uuited  Slalvt 
Mrvioe.  You  will  proceed  and  report  for  this  duty  accordingly. 
Very  respectfully, 

GIDEON  WELLEa 
SwTdory  qf  the  xYorjt. 
CiHninodore  T.  A.  Hunt,  U.  8.  N., 

Botton,  MattofiHtetlt. 


Ordsajjcb  Offick,  Wak  Departmbnt, 

Wathington,  Aagnl^S,  IWM. 

Sm:  I  transmit  herewith  a  copy  of  an  order  from  the  President,  directlug  that  a 

board  of  officers  meet  at  Bridgeport,  Connecticut,  on  the  Ist  of  Beptember  next,  t^ 

inspect  and  test  a  cannon  made  by  Mr.  Ames,  with  the  instmcliouB  of  the  Secretary  of 

War  thereon,  designating  you  as  the  ordnance  officer  on  said  bi>Bnl;  also  direcliu); 


CHIEF   OF   OBDNANCE.  OOO 

. y  aDimiiQitioii  for  Ihe  trial  be  fnmishod.    Tow  will  conform  to  this 

T  and  diievtiouB,  HDd  jon  are  authorized  to  c»ll  on  any  arsennl  fur  Buoh  amma- 
in  aa  may  be  required  to  make  sncb  trUlit  as  the  board  may  desire. 
Reapectfully,  yoor  obedieot  servai  ' 


GxECUTivB  Mansion,  Augatt  21, 1S64. 

Mr. Atne*  havtog  constrncted  csrtain  nroiight-iron  cannon  of  T-incb  caliber, 

wbitli  he  dexiren  to  have  inspected  and  tested  with  a  view  to  determine  their  fitneaa 
6ir  the  United  States  service,  it  is  ordered  :  Firgl.  That  a  board  of  offict-rs,  to  consist  of 
Mijnr-General  Gillinore  as  president  of  the  board,  a  coninotent  ordnance  officer  to  be 
<ltjiE»ated  by  the  Secretary  of  War,  and  a  competent  olficer  to  be  designated  by  the 
Snrrlary  of  tbe  Navy,  shall  be  orRanized  and  nii^ut  at  BridKcport,  Connecticnt,  on  the 
Itlilay  of  Septomber  next,  with  a  view  of  tiupecfiN^  and  tealing  the  aforesaid  cannon. 
Mil  determining  tlieir  capacity  and  fltueas  for  the  United  States  servicti,  witb  stiob 
teats  and  trials  as  tbey  shall  deem  propiir,  and  make  report  to  the  FrcHideut  of  their 
ajiicinn  in  respect  to  said  cannon,  and  tbeir  valne  and  fitness  for  tbe  service. 

Srawd.  Tliat  the  Ordnance  Bureans  of  tlia  War  and  Savy  Departmente  shall  provide 
mitsble  shot,  shells,  and  ainmrinition  for  makiu);  tbe  aforesaid  tests,  and  provide  alt 
the  Decessnriea  for  a  oarefnl  aud  fair  test  of  the  Aforesaid  cannon. 

ABRAHAM  LINCOLN. 

In  pnrsaance  of  the  foregoing  orders  and  subsequent  orders  from  the  SecrPtary  of 
War  poaipiuing  the  meeting  of  tbe  board  until  (he  !&tb  day  of  September,  18G4,  tha 
board  met,  and  tbe  trials  commenced  at  Brid/cport,  Cutinecticnt,  aa  tbe  day  last  meii- 
liunrd.    All  tbe  members  of  the  board  were  iireeent. 

Thf  piQ  to  be  testeil  was  in  readiness  aud  aoitably  mount«d.  It  is  of  wrought'iroa, 
'i-ik'ba.  aceonling  to  >(r.  Ames's  stateniullt,  1^,400  puuuds,  is  bored  to  a  7-iuch  caliber, 
iiKl  is  rilldl  with  a  uniform  twist  of  one  turn  in  a'l  foot. 

Tbe  gun  la  bnllt  up  from  tbe  cascable  on  the  end  of  a  long  cylindrical  port-bar.  The 
nul  of  this  bar  is  first  enlarged  by  weliUng  pieces  around  it.  It  is  then  enlarged  still 
fni[h«r  by  placing  two  rings  on  the  end,  one  over  thuothurcouceutrically,  and  welding 
Ibrm  there  in  auccessiun.  Against  the  end  of  the  cylinder,  thus  increased  to  28  incbea 
in  iliiuicter,  is  welded  a  circular  plate  or  disk,  also  2d  inches  in  diameter  and  4  incbea 
thick.  This  dUk  is  composed  of  a  ceuter-pieee  10  incbea  in  diameter,  anrronnded  by 
<"'»  cnniMutric  rings,  one  outside  of  the  utlier,  all  occunilel^  tltted  together  by  tnriilug. 
The  Ixittuai  uf  the  bore  terminates  against  this  disk.  Upou  this  disk  is  welded  a  ring 
uf  a  iilches  exterior  diameter,  4  inches  interior  diameter,  and  &  luchu  thick,  com- 
puiHled  uf  three  concentric  rings,  accurately  fitted  together  by  taming.  The  inner  one 
IS  lUniuhes  in  exterior  diameter,  and  about  six  inches  in  thickness,  so  tliatils  ends  pro- 
jifctoD  either  side  about  half  an  inch  heyoud  tbe  faces  of  the  other  two  rings.  This  is 
iutrnded  to  secure  a  perfect  weld  next  the  bore  aud  force  out  the  slag- 
Other  comiiound  rings,  made  in  the  sauiB  manner,  ore  welded  on,  one  after  the  otber, 
■mil  t\iK  gun  is  of  the  required  length. 

In  making  the  cumpnnnd  rings  fur  tbe  dmall  part  of  the  gnn  between  the  trannions 
tnil  muzzle,  the  outer  ring  is  omitted. 

The  gnn  remains  in  a  liorizontal  position  during  this  process  of  construction,  and 
is  liaiiilleil  by  means  of  tbe  liar  projecting  from  the  cascable. 

The  welding  on  of  tbe  ilisk  aud  rings  is  done  with  a  hammer  worked  horizontally  bj 
>t«ani.    A  hammer,  working  vertically,  is  also  used  against  tbe  sides  uf  the  piece. 

The  innir  ring  of  the  com])ouu<l  rings  is  made  from  a  block  6  inches  by  10  inches  bj 
I'l  iiK-hea  by  boriug  a  hole  4  iucbee  iu  diameter  through  it  and  tnming  off  the  corners. 
The  tillers  and  lamime  of  tbe  metol  lie  in  planes  at  right  angles  to  the  axis  uf  the  gnn. 
The  crater  and  enter  rings  are  made  like  a  tire  by  bending  the  bars  and  welding  the 
ucU  tugethcr,  thus  placing  the  layers  of  the  metal  in  cylindrical  surfaces. 

The  trunnions  are  attached  by  being  screwed  into  tbe  sides  of  the  piece  3  inches. 

The  grooves  nf  tbe  piece  submitted  to  trial  were  found  to  be  only  flftj^-eight  thon- 
MDdtlis  of  an  inch  in  depth,  which  whs  not  suiSclent  to  confer  a  rotary  motion  upon  the 
prnjrrtile  with  certainty,  as  was  ascertained  after  a  few  trials.  Tbe  board  therefore 
adjuDrned  to  have  the  grooves  cut  to  one-tenth  of  an  inch  iu  depth.  This  having  been 
acFomplisbed,  tbe  trials  were  resumed  on  the  27th  day  of  September. 

CoDsiderable  delay  and  many  interruptions  in  the  progress  of  the  trials  were  occa- 
liunHi  by  the  want  of  suitable  projectiles.  Those  of  the  Hotchkiaa  pattern,  which  have 
bwD  officially  proscribed  for  rifles  of  large  caliber  on  account  of  tbeir  excessive  strain 
upon  tbe  gnn,  were  almost  exclusively  used.    In  weight  tbey  varied  from  104  to  127 
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ponndH,  Tbo  yiowder  used  was  what  is  knnwD  as  No.  7  experimentBl  powder,  giving 
a  priwiiiro  of  6T,0(H)  iioiindH  per  sqilara  ineb  in  an  8-inch  ana. 

ThecliarKcs  wero  varied,  iiicreiuiinf;  from  l:l  to  'tO  jioiiuilii,  althoiiE^  it  was  frequently 
neciuo'arj  to  Kiluue  the  higbel  ciinrges  in  nnlur  to  accoiuinodate  th»  project) Irs.  frrim 
nhicli  tile  packiug  would  often  strip,  or  tlio  cap  break,  even  with  cotnparativelj  lav 
oharRM. 

Tbe  proper  itialrnmenls  for  determining  tlie  ranees  of  the  shot,  fired  as  thej  wire 
over  the  natur,  were  not  received  until  the  Run  had  been  flred  GOO  times,  and  was 
■nncb  enlarged.  Riving  a  wiiiilage  of  more  than  three-tentbs  of  an  inch  over  the  shut, 
and  thereby  eaiiHitiR  a  Rreat  lorn  of  velocity  and  range. 

The  initial  ("elocity  of  the  shot  fired  witli  19  pounds  of  powder  was  dctitrminr'd  1iy 
means  of  the  Vigiiuttu  chronoHoopc,  when  the  gnn  had  bceu  fired  130  ronDds.  Tbc 
velocity  tbiis  obtained  was  1,4X0  feel. 

Owing  to  the  difficulty  experienced  from  (ho  fragments  of  the  lend  thrown  fmm  thr 
shot  rulftn^  Ihe  wires  prematurely,  do  elfurts  were  made  lubaniiienllii  to  obtain  the 
velocitii'H  with  other  charRcs. 

Tlie  greatcet  enlargement  uf  the  bore  of  the  piece  for  the  firet  one  hundred  rouniln 
was  one  hundred  aiid  twenty-oDe  thoiiHHndths  of  an  inch,  and  at  15  inches  from  rliF 
bottom.  After  (his  enlargement  was  nlight  for  each  additional  one  hundred  ronn<la 
llatil  we  hail  readied  five  hundreil  rounds  and  began  to  uno  '25-nound  c]iarRi-ii. 

Afler  the  six  InindredCh  round  the  enlargement  exceeded  tnree-lentliH  of  an  inch, 
which  is  tlie  greatest  measurement  the  Htiir-gauge  would  record.  Thi^  niuxiranm  en- 
larRemtMit  extended  for  a  distance  of  3  iuclius  along  the  bore,  bpRinuing  at  a  point  'ID 
iuches  from  the  bottom. 

Wheu  the  trials  commenced  the  vent  was  in  the  mebil  of  the  gnn,  there  being  no 
veiit-piece,  and  wagi  so  much  enlarged  by  the  first  one-hundreil  roiiiids  that  it  biul  lo 
be  bouched.  A  copper  vent-piece,  secured  by  a,  steel  plug  Mreweil  in,  was  inserltd 
and  anHWered  for  tlio  rest  of  ttic  tiring. 

At  about  the  live  hundred  and  «i\tieth  round  it  was  flrxt  discoveru<I  that  the  melsl 
of  the  gnn  bad  been  so  much  stretvbed  laterally  at  the  place  of  maximnm  interior  en- 
Inrgujiient  that  it  was  plainly  vi.tiblo  in  a  swell  on  the  outdide,  eutlrely  ourircling  ibe 
pit'ue'  Thi-re  was  an  increase  of  onu-eichtb  of  an  inch  in  the  exterior  iliameter  at  lliat 
i)laco.  This  Hwell  gradnall.v  diroiniolieu  to  nothiug  at  a  distance  of  4  inches  on  eitlipr 
aid"  of  tile  circle  of  greatest  eiiUr);i'nient. 

When  the  gun  had  been  fired  but  nineteen  ronndH.and  before  the  grooves  had  becncnt 
to  tlie  n'i|niri-d  depth  of  oiic-tetith  of  an  inch, a  crack  on  the  inside,  sufficiently  wide  and 
deep  to  be  easily  felt  with  a  steel  point,  npjii'areil,  runniuR  a  little  more  tbau  half  v»y 
round  the  Ixire,  at  a  distance  of  d.'i  inches  from  the  battooi.  Tbis  crack  was  partially 
taken  ont  of  the  grooves  in  reriSitig  the  piece.  Subsequent  firing  did  not  mattTialiy 
alter  it*  appearance,  or  in  ana  """S  enlarge  it  on  the  sutfuce  of  tlio  laiida,  while  in  tlie 
groovi's  it  was  ijradaaUi)  merged  into  or  replaccil  by  a  series  of  holes  or  cavitii-s,  one 
lu  each  groove,  which  apiieared,  one  at>«r  tbe  other,  as  the  trials  progressed.  Thi> 
first  one  tliat  ntiracted  attention  grew  wider  and  deeper,  nntil,  at  the  two  hundreillli 
round,  it  measured  tbrec-eigbths  of  an  iucli  in  depth,  and  alwnt  1  inch  in  width  at  tbe 
surface  of  the  bore.  After  the  three  hundredth  round  it  was  1|  inches  deep,  and  Uai 
evidently  penetrateil  entirely  throngb  the  tuba  formed  by  the  inner  rings.  Its  ptn- 
gress  was  then  apparently  arrested,  in  a  greater  or  less  degree,  by  tbe  met-al  of  lb« 
middle  rings.  AAer  the  six  hundredth  round  this  cavity  measureil  1}  incheij  iu  depth, 
and  about  11  inches  in  width. 

After  the  seven  hundredth  ronnd  those  cavities  measured  as  follows :  The  largest  l| 
inches  in  depth,  and  11  inches  wide.    The  others  hnve  enlarged  slightly,  but  are  ap- 

Jarently  no  deeper.  They  average  about  three-eighths  ofan  inch  deep  and  1  inch  n-iile. 
t  the  close  of  the  trials,  (seven  hundredth  round,)  the  vent-piece  having  been  nifil 
six  hundred  times,  the  interior  orifice  of  vent  measured  O.'io"  m  diameter.  R.idialinl 
from  the  entrance  of  the  vent-piece  into  the  bore  are  three  crocks,  one  in  front  and 
two  in  rear,  aud  meaanring  in  length  0.9"  and  0.9"  and  O.li"  reapetlitelj/,  and  about 
0.8"  deep, 

Tbo  edges  of  the  lands  are  at  present  but  slightly  worn,  and  the  rifling  of  the  piece 
not  much  impaired. 

It  is  the  uuHuimons  opinion  of  the  board  that  Ames's  wronght-iron  guns  posseea,  to 
a  degree  never  before  equaled  by  a  cannon  of  equal  weight  offered  to  our  service,  tif 
eesential  qualities  of  great  lateral  and  longitudinal  strength,  and  great  powers  at  en- 
durance under  heavy  charges  ;  that  tiiey  are  not  liable  to  bnrst  eipiosively  and  iriCb- 
ont  warning,  even  when  lired  under  very  high  charges;  and  that  they  ore  well 
adapted  to  the  wants  of  the  service  generally,  but  eipteiallf  wherever  long  langM 
and  hi^h  velocity  are  required. 

[t  is  al  H>  the  unanimous  opinion  of  the  board  that  Ames's  7-inch  gnus,  of  which  1"> 
has  now  fifteen  nearlj/  finisiied,  possess  sufQcient  weight  and  strength  to  reoeive  ■■> 
8-incb  bore,  and  even  greater,  utliougb  not  heavy  enougli  tor  a  lO-inoh  bora. 
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Tb«  board  lecommend  that,  in  unj  future  contraota  for  tbase  ^db,  the  limitH  of 
wri|;ht  for  eertnin  calibers  be  IlKetl  by  the  affeut  of  the  ULited  Statea. 

TLe  iHiurd  further  recoiuueDd  that  the  ^ud  wliich  they  have  tried  be  re-bored  to 
S  iotliea  and  rifluil,  aud  tliuD  Bubmitteil  to  another  s.  rics  of  testa  similar  to  those 
>lhrou};h  irhich  it  haa  jost  passed,  to  be  tbeu  cnt  up  for  examination. 

Sammars  of  firing. 

(iiin  Hred  seven  hundred  times  aa  followa : 
IWI  limes  with  11>  pounds  No.  7  powder. 
114  titim  wirh  25  punnils  No.  7  |>owdeT. 
K)  times  with  30  itfliinds  No.  7  powder. 
*JU  liuiea  with  13  poiinda  No.  7  powder. 
I'i  tiuiM  with  15  pounds  No.  7  powder. 
G  limes  with  'M  ponnda  No.  7  powder. 
5  timfs  witll  21  pounds  No.  7  powder. 
5  times  with  22  itouutla  No.  7  powder. 

4  tjm(«  with  2:1  pounds  No.  7  powder. 
3  times  with  17  pounds  No.  7  powtler. 
3  times  with  18  jiounils  No.  7  powder. 

5  limes  with  24  ponuils  No.  7  powder. 
37  times  with  26  pounds  cannon -powder. 
34  times  with  :ll]  pounds  cannon- powder. 

G  times  with  V)  pounds  cannon-powder. 
3  times  with  15  pounds  cannon-i>owd»r. 
3  times  with  17  pounds  cannon-powder. 

5  limes  witli  13  pounds  cannon- powder. 

6  times  with  25  pounds  cannon  and  mortar  powder. 

Id  adilition  to  the  fogegoing,  Mr.  Aines  states  that  he  tired  from  the  gun,  before  the 
board  assembled,  thirtt'eu  rounds  as  follows: 
10  ronnda  with  13  pounds  No.  7  powder. 
1  round  w*ith  IS  pounds  No.  7  powdur. 
1  round  with  20  pouudit  No.  7  powder. 
1  rouiiil  witll  25  puiiads  No.  7  powder. 

Tlie  Ixiiird  have  the  honor  to  snlmiit  tliis  report  of  its  proceedings  to  this  date,  and 
■■ -  " '  * it  further  ina *■ — 


BaiDtjBPORT,  Connecticut,  October  -ZJ,  1B54. 

q.  A.  GILLMORB, 
JUtyor-General  Volunleeri,  iVesirfenf  of  Board, 
T.  A.  HUNT, 
Commodort,  Umlrd  Slain  JVavy. 
T.  T.  8.  LAIDLEY, 

Major  of  Ordnaiux. 
The  President  ov  thb  United  States, 

Woihitigton,  D.  C. 

;VoTr,— Th*  detailed  Isrget-rprnrdg  of  flriiig  the  Amee  gun  ue  loo  Tolomlooai  ftr  publloation  will 
Ibu  n^n,  and  an  Ibeiefoni  omlllcd.) 


Faixs  Vilugb,  Conkkcticut,  June  13, 1866. 
Sir  :  I  have  the  honor  to  inclose  herewith  the  report  of  the  board  on  the  wronght- 
itaii  100-puunder  suns  mannfocturud  by  Huratiu  Ames  at  this  place. 
The  board  has  Itecn  dissolved  this  day,  as  directed  in  jour  instructions  of  the  5th 

1  am,  very  respectf uUi^,  yonr  obedient  seTTant, 

T.  A.  HUNT, 
CoimHodort  and  Intptetor  of  Ordnanoe. 
Commander  H.  A.  Wihb,  U.  8.  »., 

CU^  of  Bureau  of  Ordntmee,  A'ary  Deparhnent,  WaiMngloit,  D.  C. 


Fall's  Village,  Connecticut,  Jitne  13, 1B6B. 

Sir  :  In  accordnnce  witb  jam  older  of  the  5th  instant,  the  board  convened  at  thia 
place  ss  therein  directed  to  examine  the  wronght-iron  guns  mannfactnred  by  Horatio 
AuiFt,  and  reepectfnily  report  as  follows: 

Ve  oommenced  with  the  examination  of  the  five  gnns  tbat  bad  been  offered  fi>r 
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proof,  four  of  which  hud  been  fired,  and  one.  No.  2,  wns  withdrawn  bj  the  asent  of  Mr, 
Amea  Iwl'ore  firing  on  acconut  uf  a  dufoct  in  tbo  boru,  and  is  now  being  l>or<?cT  out  to  be 
liuod  with  Bteel.  The  bores  of  the  remaiuioK  four  gnns  No,  1,  3,  4,  aJid  5,  were 
thoron^hiy  e:;amiued  and  iniprewioua  taten  of  the  vents  and  different  parta  of  the 
bore  where  defects  were  visible.  The  impreaaions  indicated  the  sauie  delscts  as  bad  ■ 
been  previously  found  in  the  bure  by  Conimodorea  HItclicock  and  Hunt,  at  the  liuiethe 
gnus  were  anbjected  to  the  powder- proof,  the  reports  and  impreaaiona  of  which  have 
been  sent  to  the  liureau.  No  otiier  defeuta  were  discovered  except  in  the  cavity  at  tba 
bottom  of  tlie  bore  of  gun  No.  4,  which  by  iuaerting  a  hot  iruu  rod  was  found  to  be 
four  inches  in  depth. 

The  board  are  of  opinion  that  guna  can  be  made  on  Mr.  Ames'a  plan  without  mate- 
rially injuring  the  atrength  of  the  wrought  iron  ;  and  when  the  welding  ia  skillfull; 
effected  a  atronger  gun  can  be  made  in  tliis  way  than  in  any  other  of  which  the  Iwaid 
have  any  kuowledge. 

Experience  has  shown  that  all  the  guns  mode  on  thia  plan  have  not  been  welded 
perfectly,  two  7-inch  guns  having  been  broken  in  firing  ten  rounds  of  20  ponnds  of 
powder  and  a  riflu  projectile  of  125  poanda,  though  they  gave  previoualy  no  evidence  of 
defective  weldiug. 

Mr.  Ames  thinks  that  the  experience  gained  in  the  manufacture  of  the  guna  hereto- 
fore made  has  enabled  him  to  produce  in  these  better  guns  than  those  above  refirred  to. 

Whether  it  ia  poasihle  to  make  ou  this  plan  guna  which  can  bo  relied  upon  in  ajl  ca«M 
is  a  qiiealion  that  the  board  do  not  fuel  competent  to  ilecide,  at  tbia  state  of  develop- 
ment of  the  procesa,  but  they  are  of  opinion  that  the  importance  of  the  anhject.  the 
necessity  of  introducing  atronger  rifle-guna  Ihau  any  now  in  service,  warranta  a  fuller 
trial  of  the  plan  before  pronouncing  definitely  againat  it. 

The  eiperiuienia  with  these  wrought-iroo  guna  have  been  tbna  far  limited,  and  the 
only  tcBts  to  which  they  have  been  suhjecled  are  those  with  very  lorge  charges. 

It  is  not  known  what  endurance  they  would  show  if  fired  with  ordinary  acrvic*- 
chargea,  the  ex|ierieuce  gaine<]  on  snch  matters  net  being  aufiicient  to  enable  ui  to 
jud^e  with  any  degree  of  certainty  from  what  they  have  undergone,  what  number  of 
rounds  they  wonldeudure  if  auialler  charges  were  uat^d. 

The  mode  of  manufacture  of  these  guns  ia  such  that  the  atrength  of  each  gun  de- 
pends entirety  upon  the  skill  with  which  it  has  been  made,  the  pi-rfection  of  the  dif-- 
fcront  wclda,  bo  that  it  ia  not  poeaible  to  determine  the  atrength  or  endurance  of  one 
sun  fronilheknowledgeof  that  of  another  gun  of  the  same  lot.  The  board  cannot  there- 
fore pretend  to  decide  upon  the  safety  of  the  seven  gons  which  have  not  been  Ured  or 
tested  in  any  manner. 

One  of  the  guna  under  conaideratlon  has  been  fired  220  times  with  a  rifled  projectile 
weighing  100  ponnda  and  a  charge  of  20  pounda  of  No,  7  powder,  without  breaking— • 
much  severer  test  than  any  gnu  in  service  ia  known  to  have  withatooil.  What  further 
endurance  it  may  exhibit  cannot  be  told  without  further  ei^perimeut,  though  it  ia  be- 
lieved it  may  be  fired  many  times  with  aervico-charges  without  much  further  altera- 
tion in  its  condition. 

Before,  however,  the  board  ahonid  feel  at  liberty  to  recommend  to  the  Bureau  the 
rcce|>tion  of  these  guna,  they  deem  it  desirable  that  further  trial  should  be  made  witb 
them  to  teat  more  thoroughly  their  endurance  with  aucb  charges  as  will  be  fired  in 
them  in  actnal  aervice. 

ThuB  far  it  has  not  been  found  practicable  to  get  a  projectile  that  will  at-and  the 
charges  of  powder  used  in  these  guns,  ao  that  the  strain  to  which  these  guns  have  beeo 
subjected  is  an  exceptional  one,  greater  than  that  to  which  the  gun  would  ever  be 
OBllcd  upon  to  bear,  at  least  until  an  improvement  is  made  in  uie  projectiles;  and 
though  It  hoB  been  proved  that  the  guns  of  this  lot  thna  far  tried  will  withstAud  this 
Btrain,  aud  the  gun  may  he  fired  with  these  excessive  charges,  it  is  deemed  of  import- 
ance before  making  any  recommendations  in  reference  to  their  dispusal  that  somegun 
of  the  lot,  Bay  No.  Ii,  which  has  already  been  fired  fifty  rounds  with  20  pimuds  of 
powder,  should  txi  fired  one  thouaand  ruunda  with  12  pounda  of  powder  and  lOO-poaixt 
projectiles,  and  if  it  should  atand  the  test,  then  to  be  fired  further  with  IS-poand 
cbaiveB,  and  finally  with  SO-pound  charges. 

yery  reapectfiUly,  we  are,  your  obedient  servants, 

T.  A.  HUNT 

Commodon,  ifniUd  Staitt  Nrnj, 

WM.  RUGERS  TAYLOR, 

Caplain,  (Jnited  Slatt*  A'agg. 
T.  T.  8.  LAIDLEY, 
Bretel  CoUmd  tnui  Major  iff  OrdxaMe. 

CommaodeT  H.  A.  Wise, 

(Mtf  9}  BvrtM,  itf  Ordimnee,  Woffiinf ton,  D.  C. 
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BosTOK,  Massachdsbttb,  JtrneSS,  1866. 
8»:  Tear  letter  of  tbe  20th  instftnt,  in  reUtioa  to  tbe  report  of  the  board  on  the 
Amri  gnus,  is  received. 
la  reply  to  the  qnestlon,  "Doeg  the  board  consider  tfaeae  wronght-iron  lOO-poandera 

snitibleand  safe  guns  in  er«nr  respect;  and  does  it  reconinielid  the  Bureau  to  accept  any 
orallaftben]  for  service  in  the  Nbt;  of  the  United  BtatesI"  I  would  Btat«  thati  wonid 
notcousider  those  that  Lave  been  lired  with  SO-poaod  charges  (Nos.  1,  3,4,  and  5,)  suit- 
able Slid  snfe  ^unsin  nvry  Tttprct,  nur  woald  I  recomniemi  that  those  guns  should  be  re- 
Mived  for  service  in  the  Nav;  of  the  United  States.  The  other  guQ6  that  have  not 
beeD  Gred,  I  can  form  no  opinion  of,  except  from  the  edect  that  the  powder-proof  has 
liad  on  thuiMt  that  have  beeu  proved.  As  all  of  them  have  been  forced  from  the  same 
iron,  nud  manufactured  with  the  sanie  care,  and  as  all  were  free  from  any  vitibU  de- 
ftclK,  I  ran  See  no  teason  why  those  that  have  uot  been  subjected  to  proof  slionld  stand 
lfa«  pDWiler-proof  any  better  than  those  that  have  beeu  proved,  that  is  with  SO-ponnd 
charges  and  a  shell  weighing;  100  pouuds.  If,  tLerefuTe,  they  are  t-o  endure  any  num- 
ber of  inands  of  30  poancU  of  powder  and  shell  weighing  100  pounds,  I  conld  not  rec- 
oiDDieiid  that  they  should  be  received  for  service  in  the  Hnvy,  nor  do  I  consider  them 
uTe  and  SQitablo  guns  in  every  respect,  fot  I  do  not  believe  they  can  endure  maoj 
fire*  of  these  charges  without  showing  some  defects  which  would  cause  a  iloobt  as 
Id  tbeir  bfScieucy  and  safety. 

In  MptanatioQ  of  the  report  of  the  board,  I  would  state  that  one  of  these  guns,  No.  4, 
hidl>i!£D  Bred  two  hundred  and  twenty  tinieswithSO-noiind  charges  and  a  shell  weigh- 
ioglOO^uDds,  ten  times  with  1 5-pouiid  charges,  and  tivetiinee  with  lO-pound  charges, 
oi&liiiiK  lu  all  two  hundred  and  tbirty-five  times,  which,  I  think,  tested  tbe  strength  of 
the  welding  faitly,  but  the  defectx  at  the  bottom  of  the  bore  were  sufficient  to  con- 
dtmu  the  gun.  I  wished  to  know  then  what  effect  less  pc)wder,  say  13  noujids,  the 
onlinary  charge,  would  have  on  tbe  bottfloi  of  the  bore ;  therefore,  gtio  No.  P,  which 
bad  beeu  fire<i  fifty  times  with  20-pound  charges  and  lOO-poand  shell,  (which  gave  the 
ii«lding  a  fair  trial,)  was  ri^coiumendiHl  to  be  fir»d  with  12-poiina  chargKH,  to  see 
tbe  tfffct  it  would  have  on  tbit  hor?.  If  the  sanjo  defects  bngan  to  be  developod  as  in 
gun  No.  4,  aft«r  a  scries  of  tirca,  then  the  firing  tu  cease  and  tlie  gun  to  be  coudeniued ; 
bnt  if  the  bore  was  not  material  ly  damageii,  then  mnrH  contldeuce  might  be  had  iu  the 
other  gnna.  It  ia  true  that  iu  wetdiug  such  large  maHses  uf  iron  sumo  uf  the  weldings 
may  nut  be  perfect,  although  the  greatest  care  may  be  used  in  their  manufacture,  and 
_!.._■.__.     ..  1 .  .         when  the  gun  is  furnished  ;  that  is  a  risk  that  must  necessarily  be 


ought-iroQ  guns.     Two  of  the  Army  guns  made 
ofthol-      ■  ■  '■      "    ■  "       -■         ■         ' 


bf  Hr.  Ames  bnrst  by  the  blowing  off  of  the  breech,  one  at  the  first  Are,  the  other  at 
■lie  ninth  fire;  since  theu,  in  the  manufacture  of  guns  for  the  Navy,  more  caro  has  been 
observed  in  the  heating  and  welding,  and  the  manufacturer  thinks  that  he  has  over- 
tome  that  difficulty ;  it  may  be  so,  as  thus  far  in  the  proof  none  have  burst,  although 
one  of  them  (No.  A)  has  enaured  a  severe  trial.  I  thought,  therefore,  that  if  gun  No.  5, 
vhich  bad  boen  fired  fifty  tiine«  with  30-pound  charges,  stood  the  trial  of  a  series  of 
ronnds  with  I'i  pounds  of  puw<ler  without  further  material  injury  tu  the  bote,  some 
proof  of  a  few  heavy  charges  might  be  determined  on  to  test  thu  strength  of  tbe  weld- 
ing in  the  other  guns,  without  iujiiring  them  for  service.  Some  risk  must  be  incurred 
b  all  gnns,  cast  as  well  as  wronght  iron. 

As  Ihese  guns  have  been  made  by  Mr.  Ames  at  a  great  expense  of  time  and  money, 
ud  SB  the  Government  have  no  reliable  rified  gun  fur  heavy  charges,  I  thoufflit  that, 
with  the  approval  of  the  Bureau,  a  further  trial  of  thtur  strength  and  endurance  would 
be  more  satisfacto^  to  all  concerned. 

I  have  forwardMl  copies  of  your  letter  to  Captain  Taylor  and  M^or  T.  T.  S.  Laidley. 
I  am,  verj  respectfully,  yonr  obedient  servant, 

T.  A.  HUNT, 
/aapecfor  of  Ordnanee. 

Commander  Hekrt  A.  Wisb,  U.  8.  N., 

Cki^UfBunaiK^ Ordnance,  Wmhington.D.  C. 


Newport,  Bbodk  Island,  JuHt  27, 1866. 
Sir:  I  bavereoeivedfttimConiniodoreHnntacopy  of  your  letter,  dated  20tb  instant 
ID  referenee  to  the  report  of  the  board  on  the  Ames  guns,  requiring  "  an  explicit  and 
■"■-~-'-  '---'-"  ■  -  ■'  '   '■  -       .   .  .     ■■  o  board,  dated  June 


Mlqpirical  reply "  to  questions  propounded  in  year  order  b 


ivni  for  "  service  iu  the  Navy  of  the  Uoited  Statea."    They  have  all  been  it^nred  more 
IT  Ims  by  firing,  and  althongh  it  Is  poaaible  or  eren  probable  that  they  woiild  Dndeigo 
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Krratcr  endurance,  I  codM  not  ndviRe  IbeBiirenu  to  place  eitlicr  of  them  on  board  shi]!, 
where,  if  they  abonld  burst,  the  ctinwiiuGnetH  mif(ht  \w  so  dejihiriible. 

An  exnniiualioD  of  two  eims  which  burnt,  one  ut  tbu  first  uud  the  other  at  I  be  ninth 
fire,  iuclities  nie  to  doubt  tlje  safety  of  any  khub  whicli  huve  been  mode  on  tbin  plan, 
r  think,  ittioiisible  that  guns  may  be  made  ou  Mr.  Ames  theory  whirl)  'will  be  perfectly 
ati'oufr  and  safe;  two  such  gnus  have  already  sustained  e:ctraor<linary  lestH,  lbau|;b 
one  of  them  is  ho  much  injured  that  it  may  be  exjieeted  to  fly  to  pieces  at  auy  future 
diHcharf^e. 

The  (treat  difficulty  couaists  In  obtaiuiiif;  unifnrinly  ([onil  workmanship,  whereby  the 
weliting  mny  invariably  he  perfect.  Practical  workmen  assure  me  that  Do  (vrlainly 
exiHts  of  Bttainiuf;this  result  in  all  cases.  Therefore,  botncKUUs  may  be  perfeclly  utrouj- 
while  others,  made  by  the  same  men,  may  prove  wurlhless. 

The  gnus  which  have  not  been  fired  weni  examined,  And  they  {ireHent  a  fair  Rppear- 
SDce.  Mr.  Oliver  Ames  assured  me  that  they  have  been  mwle  with  greater  care  than 
some  which  bave  preceded  thcia;  bnt  it  is  imjKwsiblu  for  nie  to  form  any  opinion  oia- 
cerning  them,  except  the  general  one  drawn  from  the  OKaminatiun  and  coudition  of 
those  which  have  been  fired.  I  cannot,  therefore,  advise  the  Bureau  to  accept  them 
for  "  service  in  the  Navy  of  the  United  Slates." 

I  am,  sir,  very  leHpectfnlly,  your  obedient  servant, 

\VM.  ROGERS  TAYXOR, 
Captain  and  Inipnior  nf  Oidiianee. 

Commander  H.  A.  \Vliili,U.  S.  N., 

Chi^  of  fumiii  of  OriKanix,  iroaAJnjftan,  D.  C 


Nehh-  York  Ar.oekal,  Jxae  2«i,  !%«, 
Sir:  1  have  the  honor  toacknonleilKt?  the  receipt  of  a  co]>y  of  your  letter  of  the  UOtli 
instant,  aildteiuH-d  to  Commodore  T.  A.  Hunt,  uNking  for  "  an  explieit  and  eatrgnrii'itl 
reply"  to  ihu  iiuestion,  "  Does  the  boanl  couaiiter  Iliese  wrought-iron  lOO-pontiilere  tun- 
able and  safe  gnns  in  ectr^  respect,  and  do  they  recommend  the  Bureau  to  accept  auy 
or  all  of  them  for  service  iu  the  Navy  of  the  United  Slates t" 

I  nm  of  the  opinion  that  the  answer  given  in  the  reiKiit  of  the  boanl  is  as  explicit  as 

the  information  placed  l)cf<irB  Ihem  od  the  snliject  would  warrant  tbeiu  iu  <>iprr8»iii);. 

If  prexH'd  for  a  further  reply,  I  ain  coustraiiied  to  sny  that  I  do  not  know  whi'tlier  the 

guns  are  suitable  and  safe  iu  tttrg  reat)ect  or  not,  and  tliereforo  make  no  recoinmeDita- 

To  the  course  of  remarks  given  in  the  report  of  the  board  it  may  be  proper  tii  aild 
that  the  inipoKHil)ility  of  detennining  withimt  trial  whether  one  of  these  f.\\va  be  naff 
or  not,  is  the  same  as  that  which  exists  in  the  case  of  nn  ordinary  musket-barret.  Ni>  out 
can  venture  to  say  that  a  musket-horrel  is  safe  until  it  has  been  proved;  much  Ibm 
con  it  he  said  of  a  gun  of  (he  size  of  these  lUO-pouudoni,  that  it  is  safe  till  it  hM  bueu 
flred  with  large  chaigea. 

As  the  perfection  of  the  weld  of  a  musket-barTcl  is  determined  by  firing  it  with 
proof-charges,  and  afterward  Unish  boring  it,  so  may  it  be  ixiaisllile  to  detenuiue  the 
Btreugth  of  guns  mode  like  these  lUO-ponndeni  in  a  similar  manner. 

But  there  are  other  qualities  reqaired  iu  large  guns  besides  xlri'lfT'^,  and  whctlier 
these  lOd-ponudcrH  possess  tht'tu  can  only  l>e  dt'liiiitely  settled  by  llriug  some  of  llifiu 
a  great  uumlier  of  times  with  the  service-charges  proposed  tu  be  uoed  in  them,  nnil 
benee  the  recommendation  of  the  board. 

Very  respectfiilly,  your  obedient  servant, 

T.  T.  S.  LAIDLEY. 
Bretei  Coloiml,  Major  of  Ordnancf. 
Commander  H.  A.  WlSB,  U.  8.  N., 

Chief  of  Bureau  of  OrdnoNee,  Xacg  DeparlmeaL 


JAMK8  A.   BALL. 

H.  0.  No.  U,]  18  M*IDB.f  LiNB,  A'fie  rort,  Alj9, 1ST8. 

Colon'el:  1  havetbe  honor  to  ask  the  particulars  of  time  and  place  of  meeting  of  lb« 
boara  on  uoavy  ordnance  matters,  of  which  yon  are  president. 

I  represent  the  interests  of  Mr.  James  Ball,  of  the  Cold  Spring  Fonndery.  who  has  » 
moilct  and  drnwiugs  of  a  now  gun  and  projectile  to  present  before  you  ;  he  biviiib' 
been  notified  from  the  Ordnance  Bureau  to  do  m.  A  3-inob  gun  is  now  being  made  on 
his  model. 

Mr.  Bail,  I  nnderstand,  is  entitled  to  mnch  of  the  credit  of  making  the  gan  and  pro- 
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j(i-(ile  of  PiuTott  a  iiract[ca1  miatxaa ;  and  the  plans  for  his  new  Ktin  have  been  favor- 
alilv  rrwivrd  iu  lilt  Unluiiuce  Depurtinent,  WusliiugUiu. 
Knprvlfully. 

JAMES  F.  HALL. 
Colonel  R.  H.  K.  WniTEU^Y, 

Prtattt»t  Ordnance  Board,  U.  S.  J. 


Ni».£L] 

IJanimA.  BaU.   P&pera  nithdrano;  see  reaolutioa  of  the  board,  proceedinci  of  July 
li,ISA) 


S«.6I.]  July  24,  lBr2. 

liESERAL:  I  have  not  been  able  to  get  away  daring  the  hours  of  your  session,  bat 
;»litw  UfHcriptiuua.  &c. 

I  bi^«  to  biive  a  ^^inch  shot  and  rod  ready  to  sabmit  to  y on  on  Monday ;  and  if  you 
tniuM^iuiuu  I  ivih  c:ill  on  thai  day. 
KfBpect  fully, 

JAMES  F.  HALL. 
Gtneral  K.  H,  K.  Whithlby,  Prttident. 


Xn.  61.]  Nbw  York,  J«!y  ir.,  1873. 

('Kvi-ikal:  I  have  the  honor  to  present  herewith  a  model,  together  nith  diiscription, 
»i  a  riditl  bri-erh-loadinff  cannon  invented  by  [ue. 

Thf  siiii)ilkity  of  my  invention,  which  I  oHtfcni  as  its  important  feature,  enables  it 
l<i  lie  nmilily  ulidi'nttnod  on  txamininf;  tbo  mode]. 

A  levi'r  i»  attached  to  a  ]>iniun  that  moves  n  straight  breech-piece  backward  or  for- 
tuij  by  a  ainfilu  motion.  The  breech  being  clowd,  one  motion  of  the  lever  niovra  the 
I'nvch-picce,  so  that  the  hole  through  it  will  eoiuciile  with  the  bore  uf  the  gun.  The 
!  'Ill  is  thru  iiiscrb'd,  the  gnn  remaining  all  the  time  in  battery.  A  counter  motion  of 
il"  li-kcr  moves  back  tbo  brcecfa-piece  anil  the  gun  is  ready  to  Are. 

i  rhiui  simplicity  in  conHtmction,  and  counemient  non-liubility  of  thn  gnu  to  get  out 
■>(  nnlrr;  that  it  U  pQaily  cU'nned  and  is  not  liable  to  heat;  tbiit  it  may  lie  tired  with 
n|>iihiy ;  tiiat  it  mny  be  eoHily  disabled  by  drawing  onta  pin  and  renin viug  tbo  breech- 
I'i'tr:  and  that  the.  gunners  are  nut  exposed  while  serving  the  piece. 
1  aiu,  general,  very  respectfully,  yours, 

JAMES  A.  BALL, 
By  JAMES  V.  HALL, 

Hit  Attorney  in/ael. 
Aililrt'ss:  General  James  F.  Hall,  IH  Maiden  Lane,  New  York. 

U.'Uvral  RultKIIT  H.  K.  WllITKIJ'.Y, 

Vrtnideut  of  Board  for  EiperimeKta  and  Te»ta  of  Searg  Eificd  Ordnance. 


Nn  rtl.J  New  Yons,  July  15, 1872. 

'■■NriMi.:  I  have  the  honor  to  present  herewith  a  model,  together  with  drawings 
t\r\  ill  M.Ti)>t  ions,  of  a  rilleil  cannon  and  pn)ji'Ctiie  for  the  same,  invented  b^  me. 

I'llC- 1  n-preiwuts  the  cannon,  which  may  lie  uf  any  desired  shape.  The  biiro  of  the 
^u  ]*  prolongetl  tliTODgh  the  breech,  but  of  less  diameter.  Tlie  proportion  of  the 
•l^Jiiit'tTr  of  the  bore  to  the  diameter  of  its  prolongation  throngh  the  hrct'cli,  in  a  ^H-inoh 
nil.  is  as  3^  inches  to  ^J-inch ;  the  correct  proportions  for  larger  caliljere  will  be  ascer- 
uini-il  by  determining  tliu  preponderance  of  the  shot  as  hereinafter  explained.  Tlie  bore 
Ilimiif;b  thf  liTce«h  sboiitd  be  made  su  that  the  rod  attached  to  the  shot  will  paaa 
•  -iiialy  hnt  frci-ly  through  it. 

Ki^l.a  re|.reHeiitH  the  sluit,  which  may  bo  made  of  any  of  the  onlinary  shapes.  To 
111'  rrir,  or  liaee  of  tbn  shot,  is  attached  a  rod  or  tnlH',  which,  where  thn  gun  is  loaded, 
1»™«  Ihroagh  tbe  bore  in  the  breech.  The  rod  or  tnl>e  sbonld  be  a  little  longer  than 
tb»  Inn  of  the  gnn.  The  rod  ie  attncbed  to  the  shot  by  being  cast  into  it  with  a 
'l.e,Uer.     (Fig.!i,fl.) 

Hitb  lulid  abotalpropoM  to  use  iron  or  steel  rods,  and  with  aholls  tnbee.    The 
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tabes  may  be  filled  with  explosive  materikla,  like  rockets  or  Bomsn  candles,  and  nisd 
for  signals  as  ncll  as  t«  add  to  the  velocity.  Ttie  tnbeg  are  cast  into  the  sbells  in  tbe 
manner  that  tbe  rods  are  cast  into  the  shots.    (Fi^.  3,  a.) 

The  preponderance  of  the  projectile  should  be  in  favor  of  tbe  shot  or  shell  at  its 
jnnction  with  tbe  rod  o[  tobe. 

The  carti'iilge  may  be  of  oidinary  cartridge  or  of  compressed  powder,  bnt  so  ar- 
ranjced  that  the  rod  or  tube  may  puss  through  it.  In  loading,  it  is  slipped  on  tbe  rod 
nntil  it  meets  the  shot ;  tbe  rod  is  then  initerted  into  the  gun,  and  instead  of  rauiming 
the  ball  home  frum  the  muzzle  it  may  be  pulled  home  by  tbe  rod  as  soon  as  tbe  rod  bas 
passed  through  the  bore  in  the  breecii  to  th»  rear  of  the  gan,  thns  saving  tbe  gunners 
from  oipoaurc. 

The  rear  of  tbe  cartridge  may  he  famished  with  a  disk  of  copper  or  other  material, 
■o  as  to  more  thoroughly  prevent  the  escape  of  gases  through  the  bote  in  the  breech. 

I  do  not  believe  that  there  will  be  any  necessity  for  this  disk,  as  the  result  of  my 
own  experinieots  shows  that  there  is  practically  no  escape  of  gases  through  the  bore 
in  the  breech.  The  operation  is  very  much  the  same  as  tliat  of  a  piston-rod  iu  an 
engine. 

I  claim  that  there  will  be  a  more  complete  combnstion  of  the  powder  on  accoantof  the 
increase  in  tbe  ares  of  the  snrface  in  the  cartriilge ;  and  that  notwithstaoiliDK  the 
additional  weight  of  tbe  projectile  on  account  of  the  rod  or  tube,  the  initial  velocity 
of  the  projectile  will  be  greater;  that  the  rod  or  tube  will  correct  the  aoceleratory 
motion  of  the  shot,  and  will  prevent  it  from  tumbling;  that  the  aim  will  be  more 
exact,  and  the  range  and  peuetratiou  greater;  that  less  elevatiou  will  be  rpqaired; 
and  that  when  the  shot  strikes  its  object  :t  will  uot  glance  off,  but  will  be  held  to  its 
work  uutil  its  force  ia  expended. 

I  am,  general,  very  respectfully,  yours, 

JAHE3  A.  BALL, 
By  JAMES  F.  HALL. 

Hit  Attonxs  in  facL 

Address :  General  James  F.  Hall,  18  Maiden  Lane,  New  York. 

General  Kobekt  H.  K.  Whitelev, 

i'retjdent  nf  Board  for  Exparimtnta  and  Tati  of  Heavy  SyUd  Ordnanoe. 


1  CABT-BTERL  HlNnFACTDHIKO  COMPANT. 

B.  O.  No.  7.]  Office  of  Hkbhank  Bokrr  &,  Co.,  &c., 

Ntn  York,  Julg  2,  1872. 
Colonel  :  Agreeably  to  your  verbal  inatruotJODS  we  telejtraphed   to-day  to  the 
Bochuni  Miuiug  and  Caxt-Steel  Mauofactiiriiig  Company,  Bocbiim,  Prnssia: 

"How  soon  and  at  what  price  con  you  deliver  13-inch  caliber  gansi    OrdDaoce 
board  in  scssiuti  this  month  to  receive  speciflcationa." 
And  to  Huretuian  &  Co.,  baakets,  London : 

"  Get  from  Vavasseur,  Bear  Lano,  drawing  and  apeoiHoatioD  of  IS-iooh  c«8t-st«t 
breech  and  nmzzle  loading  riflad-guna.    Express  immediately.    Qet  Steveos'a  booki. 
Express  immediately." 
And  also  telegraphed  to  Horstman  &  Cu.  on  the  S7th  nttlino : 

"Receive  and  pay  Stevens,  Loudon,  17  Hamilton  street,  for  books  forUDitedStalcs.' 
Awaiting  replies,  we  remain  yoara,  respectfully, 

BERMAmt  BOKEB  &  CO. 
Colonel  B.  Crispim, 

Major  of  Ordnance,  tomer  Ortent  a»i  Boutton  StrteU,  City. 

[IndoraemeDt.} 

Unitbd  States  Orhhahce  Aqekct, 

JVew  York,  July  10,  1872. 
I  heavy  ordnance,  convened  by  Geuenl  Ordei* 


htrpectfully  n 
57,  dated  Ju 


No.  17.]  Offick  or  Hkrmanm  Bokbb  Sc  Co., 

Hew  Tork,  Julg  9, 1871: 

Coiorkl:    We  have  received  a  diapatoh  ftom  the  Boohom  Hlnisir  aad  Cast-S*^ 

HwiiifaotiiriDK  Compaii  j,  Bochnm,  Fraaai*,  with  offer  of  uat-ateel  rifled,  18-iiKb  «•!>- 


CHIEF  OP   OEDSANCE. 


36,000  ponnda,  total  woiftbt  aboat  fi9,D00  pounds,  to  be  delivered  at  European  «1 

En.  withiD  one  year  from  date  of  otder.    Speoiflcatioua  ace  now  luider  way  and  will 
duly  pTeaeDt^d. 

Yoara,  ruspnotfally, 

HEEMASN  BOKEE  &,  CO, 
Colonel  S.  Crirput, 

Major  nf  OrdHanoe,  Greeni  dnd  Houston  Street*,  CUg. 

[iDduiMment.] 

Unitbd  States  Ordnance  Aoksct, 

^eid  Yorii,  July  10,  1872. 
Respwtfully  referred  t«  the  board  on  heavy  ordnance,  convened  by  General  Orders 
No.  5T,  dated  June  2>i,  1872. 

S.  CRISPIN, 
Breett  Colonel,  U,  S.  A.,  Major  of  Orditanw. 


I  Btandard)  riflbd  gun,  which  » 

In  regard  to  yuor  inqniries  as  to  the  stuol-liued  Bo<lman  gnns,  we  have  received  the 
foltoviug  notea  from  the  Bocbuin  Mioiiig  and  Cuflt-Steel  Mauufiicturing  Company. 
In  tbe  absence  uf  Bpecificationa  uf  thi  kutis  to  be  cliaiiged  in  that  niunner  no  donnite 
melboda  can  be  propoaed,  but  the  following  general  obaervatiuna  are  rutpectfuUy  sab- 
nil  1<^  : 

"Tbe  ayatem  of  cfaaoging  caat-iron  Bmooth-liores  into  ateel-lined  rifled  breeeh- 
lowiera  baa  been  abandoned  in  England, afliertborough  anil  manifold  triala,  and  has  not 
tieen  trie<l  in  Frnaaio. 

"The  eaat-steel  lininKfor  mnzzle-loadera  appears  to  be  more  feasible,  and  nnleaa  the 
■teel  liarreU  are  to  be  inserted  at  the  wocka  it  would  be  adviiiable  to  furnish  them 
Wed  out  and  tnmed  frma  the  rough  to  a  nearly  6niHhed  atate.  Tbia  seema  uecessary 
becaoae  the  tuminx  and  boring  are  the  oDly  means  to  ascertain  whether  the  ateel  bar- 
rels are  fVee  from  Daws,  and  barrels  in  the  rough  conld  only  be  delivered  at  the  risk  of 
thu  parchaaer. 

"  The  Bocbum  compOD]'  offers  to  malfe  one  or  a  few  of  theae  barrels  experimentally, 
and  incidentally  propoaee  as  most  cuoveuisnt  for  the  present  mannfactiiring  arrange- 
menta  to  furnish  barrels  of  tbe  fnllawiiiK  dimensiona,  lo  wit:  For  10-iuch  caliMr, 
traooth-bores,  rifles  of  3t  ceatimeters  cauber ;  for  8-inab  caliber,  emooUt-borea,  riSea 
of  1£>  centimeters  caliber. 

"The  above  metrical  dimeusione  are  the  pTuaaian  standard,  and  are  worked  at  present 
at  the  Bochnm  norke." 
Yours,  respeotfolly, 

HEEUANN  BOEEB  &.  CO. 

Colonel  B-  Cfuapiir, 

Major  of  Orii»a>tet,  oomtr  Qreettt  and  Hoiuton  Street*,  CUj/. 


L.  B.  Ko.  ai  Office  of  Ukxted  States  Ordnance  Agbnct,  Ac, 

2few  York  CUf,  Julg  H,  1912. 
6u:  I  ba*e  the  honor  to  reqneat  Uiat »  oo^of  tlie  reoord  of  the  meohanioal  teati'. 
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iDftilebyGpDeral  Rixlman  with  n  caHt-xtepI  cylincinr,  fftliricfttftd  by  the  Rochum  Mann- 

factuTing  Coinimu.v,  be  fiiruiithi^d  r<ir  the  iiifurniatiun  uf  tbu  board  oti  huavj  unluiim' 

Very  reapBCtfully,  your  obedient  servant. 


CniEF  OP  Ordsancb,  United  Statks  Ahi 


Resppcirnlly  i-etnrneil  to  Cnlonol  R.  II.  K.  Whi 
HQcd  orduauct',  with  the  report  naked  fur- 
By  order  of  the  Chief  of  Onluance. 


Jlanliingloii,  D.  C. 

[Indmwment,] 

Jey,  [iTcsideDtof  the  board  oi 


Ordnance  Office,  July  12,  1872. 


jlDClosurcti.] 


I. — TabU  (ftoirinjf  ertm^on,  restorattoa,  and  pfi'mannit  set  per  incl\  i«  ltngl\  raufi  hi  t^' 
undermeiitioatd  irrigkU  per  inth  of  srvtion,  applied  gi'adHally,  aiiliHg  on  a  nolid  cflMii  I" 
inche»  long  and  l.l'iti  inchu  in  diamtlir,  vul  from  Ihe  exlerior  of  a  Mai  cgtinder  i  fftil- ■■ 
and'ifeel  in  diamvler,  of  hamtavrvd  ca»t  »irel,  made  by  the  Bochum  MiniNg  and  Cmt  »:••' 
Compang,  Bochvm,  Fruntia. 
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II— Taile 'koiriiig  Ihe exIimtiOH,  reeloratioK,  and permanfHt  »el  per  inch  in  length  eaiiird  by 
li<  MivlfniieKfioiied  ireighU  per  aqiiarc  incA  of  Wc/ion  acHug  on  a  solid  cgliiider  10  incheu 
tii.|l«ii<il.l'Alindionie(tr,  cut  from  near  the  ar'ii  of  a  trial  eglinrler  0/ hammered  catl  Klefl, 
■nifr  %  the  Bocham  Mining  and  Ca*t  Steel  Company,  Bochiim,  Prania. 
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I'l  •vkiH  in  length  and  l.l:i8  inehc»  in  diameter,  cul  from  the  Unner  end  and  perpendicular 
•■I  :k'  ati'  of  a  trial  cglinder  of  kamnicred  cast  »leel,  made  bg  the  Bocham  Miiting  and  Caat- 
■"'(I  (BWffdHj,  Boehum,  I'rii»»ia. 
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IV. — Taile  Voicing  fhe  txfenmon,  reiUiration,  and  pemianeitt  itt  ptr  {(lek  in  laigtii  otMtii  if 
the  reptaltd  applioatioH  of  the  under-mentiantd  leeigktM  per  tquareindi,  acling  jmliiillj« 
a  »olid  cj/linMr  lU  inchcf  long  and  l,Vi8  in<Ae»  in  diameter,  eat  from  Ike  aliriar  tf  atml 
ej/linder  of  hammered  out  iteel,  made  by  the  Bockum  Mixing  owl  Catt-Sttel  CimjMi| 
Bochum,  PruMtia. 
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greater  strain  lo  alter  it. 
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VI.—TaHe  lioieing  tke  eomprension,  ratoralion,  and  permanenl  aiif  per  inch  in  length,  cauaed 
if  Iht  rndtr-menlioned  weighltper  Kgaare  inch  of  section,  acting  gradualig  on  a  tolid  cglin- 
ikr  to  india  long  and  1.  ll'iinchea  in  diameter,  eutfron  the  exterior  of  a  trial  eylinder  uf 
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IX. —  Tenacity  vader  a  gifiduaUji  iNeretuing  ttrain  of  a  iptdme* of  tutmaifretl  eatt  i.l.fJ ■■ 
/rem  near  the  aril  of  a  trial-rgtiiuhr  i  ftrt  long  a«d  2  feet  diamtter,  PUldt  and  fai-mii- 
by  the  Itocham  Mining  and  Cait'Sleel  Coaipaiig,  B^ehnm,  Pnuiii«. 

Ori);ina1  diomoter,  l.iaH". 

Tlie  strain  wbs  luiKvil  to  53,000  poiimla  por  square  inch  and  then  taken  off  t-ntirrli 
tUoii  riiisetl  again,  anil  the  B]iecinii;u  broke  before  reaebiug  KifiOO,  witli  uuirunn  iihw, 

Dianietcr  at  point  of  rupture,  .929". 

citlfrom  oultide  ufHuK-, 

Orifiinal  rtiameter,  .76";  length,  1.98a";  density,  7.6481, 

TbeHtruiii  WHsraiiicd  to  1I>U,(KJ0  puuiida  per  >H|iiare  iudi,  and  then  taken  off  euti.-i!i 
There  was  no  Hign  of  rupture,  l)ut  oulj  a  Wad-liko  yioldiUK  of  the  ttpeciuieit. 
Leiijith  of  the  Hpecimeu  after  coin prtma ion,  1.210". 

Comprftiibitily  of  a  upecimen  cut  from  the  oattide  of  upper  end  of  the  tametriat  i-g!in<l-T. 

OritjinnI  diameter,  .7G";  londth,  1.9*1";  density,  7.8461. 

Tile  NtruLii  tvuH  raised  to  17ti,UUU  pouu<lii  [Kr  Hquai'e  inch,  and  then  taken  off  eutit<!,i 
No  Bi^n  of  rupture. 
Len)(tL  of  specimen  after  compression,  1.073". 


Ttie  bore  wna  filled  wilb  water,  and,  by  means  of  a  piston,  the  strait)  xran  raiMil  i" 
40,000  puiinda  per  square  hicli,  and  then  talcen  off.  Diaoietur  of  iHire,  1.(114":  :Oti.'' 
ruist'd  a^MU  to  4*^,000  jHiundH  \K!t  hi|iiure  ineli,  tbc^n  taken  uff ;  then  raixed  ajrain.  an.l  | 
the  packing  gave  way  before  4t^,00ll  piiuuds  ]ier  square  inch  was  reached.  Diumetir  I'l 
bore.  1.02", 

TliL'  Iwre  vas  tlicu  filled  witli  a  mixture  of  bees-wax  and  talluw,  and  the  strjin  n  i- 
raided  tu  G3,000  pounds  (ht  stpiaie  iucli,  whca  the  packing  gave  way. 

DiainuCer  of  bol*,  1.047". 

Tile  bore  was  then  cimt  full  of  lend,  and  Iho  strain  raised  to  101,000  poiui.Up^r 
sqnare  inch,  when  the  pinton  bent  and  Jammed  in  the  bor». 

Koitign  of  rupture  tu  the  cylinder.     Exterior  diameter  slightly  entargei)  nt  ccnti't.    { 

W.  P.  BITLEK, 
Sreond  Limltiiant  Ordaatui. 


No.  53.]  Office  of  Hermann  Brker  &  Co., 

A'.iP  lort,  Jalg  -a,  l'^ 
C01.ONBL :  We  herewith  hand  yon  copy  of  letter  receiTcd  of  Bochnm  Vcrein.  diiiJ 
July  9,  in  answer  to  onr  teli-jcrain  sent  by  your  request,  ae  also  tracing  of  12-iuch  luu:- 
zle-loader,  nbicb  is  one-twel?tli  iwrl  of  original  size. 
Yonns,  respectfully, 

HERMANN  DOKER  &.  CO.. 
Agenth  for  fiocAam  VrreiK,  BocAhh,  ITciftjubilit' 
Colonel  S.  Crispin, 

iltgor  of  Orttnarme,  Gnene  and  Honalon  Strteli,  Ifae  Tartc 

[IndorMment]  1 

llNrTED  Btates  Ordnance  Aokkcty. 

Km  Fort,  ^Hlf  83,1 1'TS. 
BespcRtfully  referred,  together  with  its  iuclosares,  to  the  board  on  heary  anUum 
convtued  by  General  Order  No,  57,  dated  June  28,  1872. 


niNCM MUZZLE-E  0AO12VG  CAJVNON. 


T»f.J    trttght,    f3.tO0  lit. 
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[Incl«ii«.l 

BociiUM,  Julg  9, 1873. 
Mfsurs.  TiKnMAXii  Borrr  &,  Co.,  Xetc  Torkr 

We  rfccivi-d  j'diir  tclcuracii ;  "  How  snon,  nnd  nt  ^phat,  price,  win  yiiii  <leliver  IS-inch- 
raliber  guna  t  Orduuiico  t)oanl  in  SFHsion  this  month  to  rcroivH  njH'citiriitions."  To 
Bliich  ve  rpiily  tiiat  we  rf^ret  to  report  out  inubility  to  make  I'J-iiiuL  lireKi'h-londera 
fnr  the  prem-iit.  Ah  fur  an  now  wo  are  outy  prepared  to  build  D-ini'h  brci-eh-Itindiiig, 
I'nissisn  Hjstcin.  Our  pn-iiarntion  fur  making  beurier  guns  coulil  only  be  uiidertakeii 
If  we  n'ere  niiiiporled  by  nn  onlcr  for  a  nnnil)er  of  Hncli  lieavy  gniiM  a»  i-ulilier  Vi,  and 
»u  I'uiidiliou  tliut  wi-  were  to  receive  a  reasouablu  advanuc  to  defray  tbe  preliniiuiiry 

Tu  involve  onrtwives  in  sacb  a  coatly  enterprise  without  direct  orders  in  hand,  we 
brflilHte  fur  tbe  present. 

ifliiHild  your  G'lverninent,  however,  aliw  desire  l'2-inch-c.Hlitier  muzzle- load  era,  as  wo 
inffT  from  joiir  lelccraiii,  tlien  wo  are  iii.a  ponitiou  to  oRer  you  these  guus  aceording 
lu  lUe  with  following  drawiiiKa. 

TJie  barrel  is  solid  east  steel,  rifled,  rib  system,  with  fifteen  steel  rings,  and  two  double 
riiias.  Further  jMirticnlars  we  will  n-port  later.  Tbe  gnu  weighs,  when  completely 
liiiialied,  G:t,0UO  pounds  ;  tbe  eust-Hleel  tubing,  ;iU,000  poaiids.  We  are  able  loileliver  the 
liist  j(iiii  within  twelve  months  ufier  receipt  of  order,  the  seennd  gnu  about  two  mouths 
UU'C,  the  third  gun  one  and  one-half  (about)  inuuths  later  than  the  seeoud. 

BOCKUMER  VUBBIN  FCU  l!£l{GLbAU  U>'l>  GUIUiTAHLt'Al 

Hehmanr  Bokrk  *  Co., 

Sole  AgeiiU  for  United  Slatet. 


E.  L.  BROWN. 

H.  0.  No.  3,  (/.)]  No.  27  Waij,  Street,  Nm  York,  Frlruary  fl,  li^'J. 

i^iK :  Some  time  Kincn  I  had  the  pleasure  of  calling  your  attention  to  a  intw  method 
of  uiaDilt'nclilrini;  lieavy  ordnance.  Yuu  were  good  enough  to  reply,  reijue.sling  that  I 
^huuld  give  yon  the  details  of  tbo  process,  but  for  various  causea  I  bare  been  unable 
tudo  so  until  now. 

This  plan  lias  for  its  Hole  object  the  stronglbeniugof  heavy  gunii.  TtcouHists  simply 
in  aiakiuf(  a  core  or  Mkelrtou  of  wrongbt-irun  wire-rope  or  buiv,  of  the  ttume  general 
'haiie  as  EUe  gUD  tu  be  cast,  placing  tills  iu  the  mold,  and  caxliiig  the  gnu  upou  or 
arunnd  it. 
laiu  well  aware  that  the  goneml  method  of  strengthening  cannon  by  an  iimido  wronght- 
imn  frame-work  has  lieeii  before  tbepiiblic  for  soiue  time,  and  hnu  had  vei'y  injiuticioas 
fnrnils ;  but  tbe  practical  cnnso  of  tlie  failure  has  beeu  that  it  bus  bi>uu  I'oiiud  iuipos- 
"lli:  to  aecure  a  perfect  casting  free  from  blow-holes  or  other  defects.  Tliu  peculiar 
siiil  only  cbarucleriHtic  feature  of  the  method  I  now  lay  before  yon,  is  that  by  it 
a  perfect  castinj;  can  be  invariably  secured.  TTiia  is  atlniued  by  casting  tb<!  wrought- 
irun  Bkeleton  with  nickel  or  some  other  substance  that  will  melt  only  at  a  higher  degree 
of  temperature  than  the  cast  iron  that  is  poured  about  it. 

For  a  full  description  of  this  process,  I  beg  to  refer  you  to  the  inclosed  copy  of  speci- 
Gcation  of  Mr.  Brown's  patent. 

I  deem  (his  an  opp<irtune  time  to  bring  this  matter  to  your  attention,  and  will  be  glad 
»l  any  time  to  lay  before  you  positive  and  incontestable  proof  that  what  is  claimed  by 
lh>^  t^tent  can  be  done.    The  patent  is  in  use  fer  other  pu|ioHes  than  ordnance,  at  one 
of  unr  largest  iron-works,  and  perfect  castings  are,  by  it,  always  s«'cured. 
Yours,  very  respectfully, 

TREADWELL  CLEVELAND. 

The  CniEr  of  Ordxanck,  IFiuAinptoN. 

fytdfitation  of  palenl  granted  to  Edward  L.  firotro,  JVo.  76,796,  granted  Jant  9,  1S68. 

Be  it  known  that  L  Edward  L.  Brown,  of  the  city  of  Philadelphia,  State  of  Pennayl- 
vinia,  Uuiled  State*  of  America,  have  discovered  a  new  aud  useful  metallurgical  pri>- 
ens  for  oae  in  the  niecbauic  arts. 

In  order  to  suable  the  public  to  understand  the  nature  of  my  invention,  and  those 

Killed  in  the  arta  to  use  the  same,  I  describe  it  as  follows : 
Wrenghl  metal  is  valuable  iu  eastings  on  account  of  its  tensile  streDgth,  the  tenaila 
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strength  of  nronght  metal  boin);  ueArl;  donble  Hint  of  oast  inetal.  In  elTortB  lh>t 
have  hitherto  bei'n  inarle  to  iulroduce  wriniKht  metal  into  castiuRB  for  the  pnrvwiif 
imparting  to  tliem  lutditinaal  strength  tii  resist  vaiiniiB  strains  or  concussionn,  the 
vroii);ht  lliHal  has  been  first  coat«il  nitli  tin,  cir  Home  other  metal  easily  fusible,  to  act, 
first,  as  a  solder  or  means  of  union  betnoeu  the  wrought  and  metal,  and  second  to 
absorb  a  port  of  the  heat  of  the  cost  metal  ami  thus  prevent  tbocrystullizalioDorgrtin- 
ulatioLi  of  the  wronght  metal.  The  nse  in  this  connactiun  of  a  metal  or  alloys  of  luelal 
easily  fusible,  is,  I  believe,  valaeless,  indewl  worse  than  that,  positively  iiijuriniii,  and 
for  tb(*  following  reasons :  it  is  uonecessary  as  a  solder,  for,  by  my  process,  the  cast 
metal  shrinks  clcisely  arouDd  the  nrougbt  metal  and  forms  a  perfectly  tight  joint,  and 
the  compact  combination  of  the  metals  is  also  further  Beciireit  as  hereinafter  mentioned. 
In  order  to  have  the  fusible  metal  act  as  a  soldnr  a  considerable  thicbness  of  it  niunt  be 
nsed,  and  thus  a  layer  of  comparatively  weaker  metal,  either  the  solder  alone,  or  ibe 
solder  alloyed  with  the  cast  metal,  mnst  necessarily  intervene  betweeu  the  wniiit;)it 
metal  and  the  body  or  the  cost  metAl.  T)ie  fusible  metal  or  alloj'  acting  as  a  solder, 
does  absorb  some  of  the  heut  of  the  molten  ca^it  metal,  but  iu  so  doing  it  melts,  and 
allows  the  cast  metjtl.at  a  heat  only  slightly  diminished,  to  come  in  contact  with  the 
wrought  meUL  This  melting  of  the  fusible  metal  produces  various  iiyurious  resulls. 
The  wrought  metal,  nuder  the  iufluence  of  the  heat  of  the  cast  metal  in  contact  with 
it,  is  crystallized,  either  entirely  or  partially,  aud  its  fiber  commensnrately  destroyed, 
and  to  a  degree  sntBcient  t-o  materially  rednce  its  tensile  streugth.  The  tin  orolber 
fusible  metal  or  alloy  in  melting  is  chemically  decomposed,  aud  a  gas  or  gases  gra- 
erated,  which,  being  very  volatile,  and  ehistic,  niiist  ex[>audnnd  force  thejr  way  intu  or 
through  the  multou  metal.  These  gaiies  g-inerally  showing  their  etfects  on  the  cope,  or 
upward  aide  of  the  castings,  force  their  way  either  entirely  throujib  the  castings,  Ihiis 
forjning  blnw-holes  visible  from  the  ontside,  or  partially  through  the  castings,  uot  dis- 
cernible till  the  casting  he  broken.  When  bnikeu  these  cast  in  (^  present  a  honey- 
comhcd  or  spongy  appearance,  full  of  cells  aud  holes  of  irregular  shape,  caused  by  tbe 
gases  geneiati'd  as  almve  mentioned;  aud  for  this  reason  it  Is  utterly  impmisihlc,  as  1 
believe,  to  make  as  solid  comi>ound  casting  with  the  use  of  any  fusible  ^otal  or  alloyi 
of  metal  as  a  coating  for  tliu  wrought  metal.  If  wrought  metal  be  used  without  any 
coatiug,  cither  heated  or  cold,  polisheil  or  unnolislied,  toe  molten  metal  by  its  heat  dc- 
composes  tbe  oxide  of  Iron  which  it  is  well  known  is  always  present  in  all  iron  in  a 
greater  Ol'  less  degree,  and  releases  tbe  oxygen  gas.  This  gas  forces  it«e1f  into  or 
through  the  casting  in  a  similar  manner  as  the  gas  generated  from  the  fusible  niclal 
or  alloy  as  above  mentioned,  and  causes  the  casting  to  preseut  a  similar  appearance  o( 
honcy-comhiug  or  Bp<m)ie.  All  these  gases,  whether  evolved  from  the  oiiiile  of  the 
wrungbt  metal,  or  from  tne  decomposition  of  the  fusible  metal,  act  as  an  elastic  rush  inn 
aud  prevent  the  clone  shrinkage  of  the  east  iiii-tal  around  the  wrought  metal.  The 
true  solution  of  the  problem,  which  I  claim  to  linvo  discovered  from  my  cxlennive 
resKarcfaes  and  eK)ieiinients,  is  this :  to  present  to  the  molten  metal,  Instead  of  an 
eusily  fusible  Dietallic  surface,  and  one  thus  reiidily  resolved  by  heat,  a  melal,  alloy  of 
luetd,  or  metallic  or  mineral  sahstance  difficult  or  impussihle  to  melt  at  the  degree  of 
the  heat  of  the  molten  metal  poured  about  it.  1  thus  secure  important  and  essential 
results,  a)ul  tbe  following  is  a  description  of  my  process:  That  all,  iron  though  per- 
fectly cleansed,  is  very  easily,  indeed  almost  instantaneously  oxidised  by  ex|Hisnre  lo 
tbe  atmosiihere,  and  that  the  presence  of  a  high  beat  on  an  oxidized  surface  releftM« 
tbe  oxygen  gas,  and  that  oxygeu  gas  is  very  volatile  and  elastic.  Are  well-known  I'aots. 
It  is  also  true  that  the  action  of  molten  metal  at  a  great  heat  on  any  easily-riiMble 
metal,  or  on  any  metal  fusible  at  a  less  degree  of  beat  than  the  molten  metjil,  evulvu 
from  that  fusible  metal,  when  heatetl  to  the  (xiint  of  fusion,  a  volatile  and  clastic  gas. 
It  is  tberelbre  essential,  in  order  to  produce  a  stilid  caatiug  combined  of  wrought  sud 
cast  metal,  to  prevent  the  formation  of  the  oxygen  or  other  gases  during  the  procMs 
of  casting.  To  accomplish  this  result,  I  first  tborunghly  cleanse  the  wrought  mrlal  by 
use  of  acids  or  otherwise,  aud  immediately  therea^cr  thoroughly  and  perfectly  coat  it 
with  a  non-oxidizable  metal  or  sulMtance  very  difficult  to  fuse.  For  this  coating  it  is 
uecessai'j  to  use  a  metal  or  subsiance  that  will  melt  only  at  a  higher  heat  than  lb< 
cast  metAl  that  is  to  be  poured  about  it.  I  prefer  to  use  nickel  for  this  purjiose,  as 
this  melts  only  at  an  exceedingly  high  heat,  Jimch  higher  than  that  of  irou,  and  iudved 
is  almost  impossible  to  fuse. 

Other  metuls,  such  as  platinum,  can  be  employed ;  and  I  believe  that  such  non-oliiUl- 
able  aud  nuii-eon ducting  substauces  ns  plumbago  cnn.he  snccessfullj  used  fur  this  coat- 
ing. The  wrought  metal  should  be  coated  iinmeiliately  atter  being  cleaned  to  prevent 
oxidation  fiom  taking  place,  aud  is  covered  with  its  coating  by  means  of  galvanic- 
battery  or  other  electric  action,  or  by  means  of  heat  or  other  chemical  process.  In 
order  to  obtain  a  perfect  coating  of  the  non-fusible  metal,  the  wrought  metal  must  he 
very  thoroughly  cleansed,  au(4  it  may  he  first  coated  with  copper  or  other  metal  tm 
wbloli  Iron  has  a  great  affinity,  to  serve  as  a  basis  for  the  coating  of  the  non-fusiblB 
metal.  The  niolteu  cost  metal  cannot,  when  it  comea  in  contact  iu  the  mold  with  tbr 
wiooght  metal  thus  prepared,  melt  this  coating,  and  cannot  strike  the  wrought  metal 
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ilMlf.  No  gas  can  be  evolved  either  frotu  the  coatiug  nr  from  the  \rroDf;LI:  mental. 
The  FBHt  niFtnl  «liriuks  closely  oud  tightly  about  tbo  wrought  uiBtal,  auil  not  ciuuhiit 
in  eoiitafit  with  it,  but  with  n  cofttiOR  that  it  cnunot  luult,  that  ia  uot  oxirtiziihle/jiiiil 
does  not  reailtly  conduct  beat,  it  cnuDot  impair  tlie  fiber  of  tlie  wruiight  iiietiil.  Xn 
gna  beiiiR  evolved,  DO  hlow-holes,  Loiiey-couibiuK,  or  cells  are  fonnuil,  nnd  a,  i)ei'l«ct  nnil 
wild  caHtiii){  is  prodDced  without  difficulty,  My  experiaieubi  jiiHlifj  the  coiicIiikiou 
ihat  Dcithfr  iitilA,  silver,  copper,  nor  tin  can  be  used  for  tbis  coating  in  iron  innuiifuc- 
luTc,  as  tbuy  alt  melt,  and  consequently  oxidize,  and  f^nerate  giw,  at  a  much  lowtr 
ieit  than  the  cast  metal.  Only  inch  niolitlB,  nlloys,  or  subatunuvt  eau  bn  nsed  as  will 
not  melt  at  the  degree  of  beat  reiinired  fur  costing  metal.  By  the  process  ubnve 
dfKhbf^  the  cast  metal  shrinks  closely  about  the  wrought  mctat  and  liolda  it  firmly 
vilhnut  tbe  intervention  of  any  solder.  But  to  secure  this  reault  beyond  Huy  piiasi- 
ble  duubt  and  prevent  displscement  under  the  heaviest  ooucussinue,  before  contiuj:  Ihe 
HTonclit  metnl  I  t&h  ot  barb  it  with  a  shnrp  chisel,  or  otherwise  roughen  or  corrugate 
it.  About  each  of  these  points,  projections,  or  irregularities,  however  proiluct^il,  tbe 
(38t  utetal  flon-H,  and  they  thns  act  as  internal  rivets.  By  tbis  meana  the  wrought 
metnl  is  mart,  Hmily  imtieilded  tban  can  be  done  by  any  solder. 

I  believe  that  Ibu  above-described  process  of  coating  the  wrought  metal  with  a  iiun- 
fiiHiblc  metal  ur  aubstnuce  is  the  exact  opposit-e  of  all  methods  heretofore  cinployed  In 
Ibe  combiuntion  of  wrought  and  cost  metal  in  castings,  and  is  the  only  one  by  wbioh 
lotid  cnstingx  c«ni]HiRed  of  wrought  and  cast  metal  can  ho  mode. 

Therefore  what  1  claim  as  new  and  useful,  aud  what  I  desire  to  secure  by  lettera- 
patenl  of  tbe  United  States  of  America  is,  preparing  wrongbt  metal  for  coinhiniiig  it 
with  cost  nietnl  for  eastings  of  all  descriptions,  where  great  atrengtb  of  any  kind  is 
reqiijml,  by  first  thoroughly  coating  it,  by  galvanic  action  or  other  process,  with 
nickel  or  any  other  metal  or  metals,  alloys  of  metals,  or  metallic  or  mineral  subHtiiiiccs 
or  tbeir  alluya,  not  easily  oiidizuhle  and  very  difficult  to  fuse,  and  which  only  uirlt  or 
vlioee  [Hiint  of  runion  is  at  a  higher  degree  of  heat  than  tbe  molten  cuHt  metal  tu  lie 
jHiared  about  it,  the  whole  anbstantinlly  as  above  described.  The  jirodueliou  of  uast- 
ID)!H  stretigtbtued  by  the  introduction  of  wronglit  metal  coated  with  a  metal,  nlloy  uf 
meula,  or  sub^auce  less  fnaible  tbau  the  cast  metal,  substantially  as  above  act  forth. 


-So.  6.]  No.  5fi  Wau.  Street,  Jfew  York,  July  10, 1872. . 

Gh'.NTi.RMRN ;  I  herewith  snbmlt  to  you,  on  behalf  of  Edwnnl  L.  Brown  and  niywlf, 
the  fulluwiug  method  of  strengthening  heavy  oaat-metal  ordnance.  Tbla  plan  con- 
sists in  forming  a  frame-work  or  net-work  of  interluoed  rods,  burs,  or  chains,  of  the 
same  general  shape  aa  the  piece  to  be  cost,  and  placing  this  frame  in  the  center  of  ttiu 
mold  uefore  ctisting.  The  cast  metal  being  poured  about  it,  penetrates  through  the 
intent4ceaof  the  net-work,  aud  a  gun  i a  mode  of  outwardly  the  same  appearance  as 
ttiuse  in  use,  but  having  this  wrougbt-metal  frame-work  inibedded  in  it.  If  preferred 
tlie  BtrenEtbeniug  cure  can  conHiat  of  a  barrel  of  ateel  or  iron.  I  am  aware  tliat  this 
mrtbod  of  strengthening  ordnance  bos  been  heretofore  partially  tried,  and  unsuccess- 
tuUy ;  but  tbe  only  objection  I  know  of,  urged  against  thia  plan,  was  the  fact  that  the 
gaa,  when  broken  up,  was  found  not  to  be  a  solid  casting.  The  new  and  patented 
feature  uf  the  plan  now  submitted  consixts  iu  securing  invariably  a  piiifect  casting, 
Tliia  result  is  attained  by  coating  tbe  wrought -metal  core  with  nickel  or  a  metal 
which  tbe  ctwt  metal  will  not  melt.    Tbe  details  of  tbe  process  are  set  forth  iu  the 

Clent  gvont«d  to  Mr.  Brown^  a  copy  of  which  is  berewitn  submitted.  Tbis  process 
B  beru  (or  some  time  in  daily  usu  by  the  Taylor  Iron-Works  at  High  Bridne,  New 
Jersey,  for  tbe  manufacture  of  car-wheels,  and  has  given  complete  satisfuctiuu  to  tbe 
nperieoced  iron-founders  of  that  establialiment,  a per/ccl costing,  free  from  blow-holes 
or  other  defects  arising  from  tbe  use  of  tbe  wronghC  metal,  being  always  secured. 

No  particular  form  of  frame-work  or  core  is  augKested ;  that  will  be  used  which  will 
be  thought  beet  to  resist  the  different  strains.    It  is  confidently  submitted  that  tbe 
principle  of  mannfactnre  for  the  purpose  of  gaininjj;  strength  ia  a  correct  one,  and  that 
the  process  patented  will  secure  perfection  of  casting. 
Very  respectfully, 

TREADWELL  CLEVELAND. 
Colonel  R.H.  K.WHiraLitT,  Colonel  GboroeW.  Gkvt-V,  and  Ihe membtrt  of  Ike  Board 
»tftMfd  by  lite   War  D«parlmeHi  for  lAcjturpoie  (if  sRHnintn^  models  af  tntvy  vrdnwMO 
in4r  Joteoct  of  Vongrett, 
(Hon.— The  iDclcHore  of  tbe  shore  wu  the  same  ai  that  of  the  pracMUoB  latlor.] 

24  w 
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No.  57.1  New  York,  Jidy  23, 1872. 

Sir:  I  beg  leave  to  submit  for  the  coDslderatioD  of  your  board  tbo  followiog  rieirs 
in  relatiou  to  tbe  mauufactiire  of  heav;  oaat-iroa  ordDaace. 

Tbe  snccBBB  of  tbe  bronze  guu  made  ia  acooiduac«  witb  tl)e  suggeetione  of  Dr. 
Wood  bridge,  and  tested  at  tbe  SpriazQeld  arsenal,  is,  I  believe,  ack  aowl  edited ;  and  I 
nndeintanil  that  tbe  atlieaipt  to  apply  tbe  same  principle  to  cast-iroa  guaa  failed  tor 
tiie  following  reasons  : 

1.  ImpsrfectioD  of  tbe  costing,  from  boney.oombiug  ot  blowing. 

2.  LoHa  of  tensile  strength  in  tbe  steel  wire  or  rods,  from  grannlatioD  or  crystallUa- 
tion  of  tbe  fiber. 

Bboiild  Biicb  be  the  oaee  I  propose  to  remedy  and  remove  entirely  tbe  above-DHned 
objeclions  by  preparing  tbe  rods  in  tbe  manner  described  ia  tbe  patent-paper  bere- 
vith,  and  to  make  a  solid  casting,  having  a  series  of  rods  or  wires  therein,  the  fiben 
of  wbicb  ahull  be  perfect  and  preserved  in  all  their  integrity.  As  proof  of  my  ability  to 
do  this  I  send  a  small  sample,  cut  in  snch  a  manner  as  to  show  the  solidity  of  tb» 
cast  iron,  and  the  closeness  of  the  shrinkage  about  tbe  wire  or  rods.  Tbis  process  bss 
been  in  snccessful  ase  for  some  time  past  by  the  well-known  Taylor  Iron- Works  at 
High  Bridge,  New  Jereey,  in  tbe  manufacture  of  car-wheels,  to  whose  general  maDager, 
Mr.  William  J.  Taylor,  I  would  refer. 

Tlie  principle  iuvolved  is  simply  that  by  coating  tbe  wire  with  a  sabstaooe  that 
will  uot  oxidize,  no  gas  caa  be  generated  to  honey -comb  tbe  molten  cast  iron,  wbicb, 
on  cooling,  mast  therefore  bo  perfifctly  solid. 

The  coating  being  nou-fiisible  at  the  tsniperaturo  of  tbe  molten  cast  metal  poored 
about  it,  forms  a  firu-proof  covering  to  tbe  wire,  tbroogh  which  no  carbon  can  pMt 
frnni  the  molten  metal  to  granulate  the  libers. 

Shontd  your  board  deem  this  matter  of  sufficient  importance  to  investigate  mote 
fully,  I  would  be  pleasud  to  make  an  oral  and  more  dehnite  explanatiou,  at  snch  a 
time  OB  It  may  suit  your  oonvuniance  to  appuinL 

Requesting  the  retnm  of  tbe  original  pateat-pBper  when  yoo  have  finisbed  with  it, 
I  bare  the  houor  to  remain,  very  truly,  voar  obedient  servant,      * 

EDWD.  L.  BROWN, 
Xo.  93  Liberty  Street,  Ntic  rort  CUf, 

The  PRBSIDEST  OF  THB  BOARD  ON  Hravy  Orunakcb. 


No.  48.]  Waiwau,  Wi»t»iuin,  J«Iy  17, 1374 

Dear  Sir  :  Having  leeelved  Arom  the  Ordnance  Office,  War  Department,  at  Wash. 
ington,  a  copy  of  General  Order  No.  87,  and  a  request  to  present  to  you  my  plans  and 
spetifi  cat  ions  for  breech-loading  cannon,  1  now  comply  witb  said  reaucst.  Not  beini: 
sufficiently  proticieut  in  the'ort  of  drauglitinfi;  to  gL-t  up  a  suitable  plan,  I  will  confine 
niyseir  to  description.  I  propose  to  use  a  main  barrel  similar  to  the  Parrolt  gnn,  tlw 
greatest  weight  of  metal  to  be  pnt  where  the  greatest  pressure  comes  npoa  it,  I  pro- 
pose to  use  n zed  ammunition,  of  tbe  water-priiof  copiier-percusslon -cartridge  stylf. 
Instead  uf  using  a  revolving  cylinder,  with  chambers  drilled  through  It,  I  propose  tu 
use  two  revolviua  cylinders  with  one-half  of  a  chamber  grooved  in  opposite  sides  of 
each  cylinder.  Tbe  breech  of  the  main  barrel  ia  to  be  securely  fastened  in  a  heavy 
Btep!  cross-piece  which  ahall  be  wide  or  long  enough  laterally  to  receive  tbe  gudgeon* 
OD  the  front  end  uf  the  cylinders,  and  also  toe  beavy  bolts  that  will  connect  it  with  » 
fiimilar  cross-piece  or  baching  at  the  rear  end  of  tbe  cylinders.  Tbe  gudgeons  or  aibora 
on  the  rear  end  of  the  cylinders  to  be  long  enough  to  nreas  entirely  tlirough  the  liack- 
ingi  and  to  receive,  each  of  them,  a  bevel  pinion- wheel  which  ahall  meet  with  a  double 
pillion-wheel,  which  shall  be  Jnst  about  the  center  of  the  cylinders,  sud  shall  revolve 
them  downward  in  the  center.  The  cylinders  shall  he  held  stationary,  while  in  llie  ael 
of  firing,  bv  means  of  notchea  in  the  cylinders,  and  a  Bpring-catch  underneath ;  tbe 
notches  to  be  so  plaoed  that  the  half  chambers  shall  exactly  match  witb  each  other, 
and  also  with  tbe  bore  of  the  main  barrel.  The  cartridge  is  to  be  exploded  by  meaut 
of  a  steel  spindle  or  "  needle  "  pasaiug  through  the  back  cross-piece,  and  which  sball 
be  withdrawn  a  little  by  means  of  a  hair-spring,  and  wbicb  sball  be  mode  to  strike  the 
cartridge  by  a  blow  from  the  mainspring,  which  shall  stand  perpendicular  Just  behiu<l 
tbe  back  cross-piece,  and  shall  be  work»d  by  means  of  a  cam  or  catch  on  tbe  edge  of 
the  double  pinion-wheel,  which  shall  catch  the  top  end  of  the  mainspring  and  benil  it 
back  and  tben  let  it  Hy  at  the  instant  tbo  cartridge  is  in  tbo  proper  position.  Tbe 
<louble  pinion-wheel  spoken  of  to  l>e  on  a  horizontal  trausverse  sbaft,  with  a  crank  on 
the  ri  gill -band  aide  of  the  breeoh,  the  gun  to  be  worked  by  one  man  turning  tbecrank 
with  EisrigbtbaudaDdtending  the  spnng-catcb  lever  with  tbe  left  hand.    Theanunani- 
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tioD  to  be  in  a  hopper-shnped  box  above  the  cyliD^era ;  the  cartridges  to  roll  down  be- 
tween the  cylinders  aa  fast  aa  nsed,  and  the  exploded  carcrid|;;e-ahelTii  to  dropont  at  the 
bollom.  By  these  means  one  roan  will  fire  two  shots  at  every  tnrn  of  the  crank,  and 
■ill  easily  Are  sixty  rounds  per  minnte. 

Id  my  opinion  the  shot  oi  shell  for  lonc-ranf^  firing  shontd  be  of  conical  form,  tlie 
iron  projectile  to  t>e  a  trifle  smaller  than  the  bore  of  the  gun,  andbe  coated  or  iucMed 
n'ilb  lead.  The  rilling  of  the  main  barrel  shoald  l>e  on  the  fjain-twist  or  increase-twist 
principle,  and  the  bore  of  the  gan  what  is  called  press  bore,  t.  e.,  the  caliber  M  the 
uinizle  sbonld  be  one-siitaenth  to  one-fourth  of  an  inch  less  than  at  the  breech,  so  as  to 
force  the  lead  into  the  creases  of  the  gun  and  compel  the  shot  to  acqnire  the  whirling 
iDotion  ueoeBsary  to  Insure  aconracy. 

I  wish  that  the  Board  of  Ordoanoe  wonld  order  the  oonstruction  of  a  gnu  on  this 
plim  at  the  Springfield  Armory,  orelaewhere.  I  believe  it  to  be  far  in  advance  of  any- 
Ebioe  now  in  nse ;  and  in  case  of  an  appeal  from  the  Geneva  arbitration  Ut  the  Ood  of 
bittleB,  the  supreme  court  of  nations,  it  would  be  of  great  importance  to  oar  ooaatry 
to  have  better  arms  than  our  opponents. 

For  heavy  artillery  I  would  nave  the  powder  in  the  copper  cartridge  detached  from 
the  ball,  and  dispense  with  the  hopper,  and  get  the  ball  to  the  cylinders  by  rolling  it 
du  s  level  or  down  a  gentle  incline,  and  glace  the  powder-cartridge  behind  it  by  hand. 
This  would  be  easy,  as  the  charge  of  powder  for  the  largest  gna  does  not  exceed  35  or 
til  poonds.  For  a  sample  gun  1  wonld  reoommend  3-ioch  caliber  ;  an  old  Parrott  gan 
(onld  be  need  for  the  main  barrel.  If  yon  desire  it  I  will  cheerfully  give  you  my  opin- 
ion in  Kgsrd  to  the  size  and  proportions  of  the  various  parte. 

Hoping  to  hear  from  yon  on  the  snbJecL  I  remain,  \en  truly,  yonr  obedient  servant, 
T.  W.  CLAEK, 

f^oHsaH,  WiteoHilu. 

Colonel  R.  H.  K.  Wbitbley. 

[InclMure.] 


I  hold  that  the  points  of  excellence  in  ordnance  consist : 
1.  Iq  accuraoy. 
3,  In  nadom  or  lon^  range. 
3.  In  ease  and  rapidity  of  loading  and  firing. 
i.  In  cbeuness. 

5.  In  simpuoity  of  construction,  fewness  of  parts,  and  small  liability  to  |^  out  of 
order. 
ti.  Ease  of  rendering  gun  nseleesio  case  the  necessity  should  arise  of  abandoning 

1.  Ease  of  altering  elevation. 

1.  In  regard  to  the  first  point  I  hold  that  the  accnracyof  a  gnu  depends  upon  the  length 
of  the  barrel,  and  the  tmeuess  and  polish  of  the  bore,  and  upon  the  proper  adjustment 
*>r  the  sights  ;  and  as  I  would  nse  a  long  majn  barrel  of  the  best  possible  conHtraclion, 
1  cliiiD  an  eqnality  with  the  best  on  the  point  of  accuracy. 

2.  I  bold  that  the  random  or  range  of  a  projectile  depends  on  the  quantity  and  qnal- 
it}'  of  the  powder  or  ottfer  explosive  compound  used,  and  upon  the  elevation.    On  this 


point  I  claim  immense  soperiority  over  any  other  gun  ever  invented  of  equal  accuracy 
■nil  nugn. 

4.  Cbeuness.    I  do  not  think  my  guns  will  cost  more  than  25  to  50  per  cent,  more 
than  oidinary  mnzzlo-Ioadeni  of  the  same  caliber. 

5.  There  will  be  thefewest  parts  used  that  is  possible  to  accomplish  the  objeots  sought, 
and  the  liability  to  get  oat  of  repair  will  be  redaoed  to  the  minimnm. 

t.  The  gun  can  be  rendered  temporarilv  nseleae,  either  bj  removing  or  breaking  the 
crink,  which  can  be  done  in  a  few  eecouds. 

T.  Tbe  breech  will  rest  on  ajnckscrew,  the  same  as  a  common  muzzle-loader,  and 
ran  be  elevated  or  depRMed  ths  same. 

T.  W.  CLARK, 
Wautau,  Wj^contiti,  formtrly  of  the  Anug  of  fAe  niiHWwe. 
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So.  4i?.]  Wausau,  Wiecoxaix,  Julg  17, 1872. 

Dkar  Sir:  Having  received  from  the  Ordnance  Oflioeof  the  WarDepartmeDt  sn>|>T 
ofGreiiKml  Order  No.  57,  and  n  request  to  pnsaenttu  your  board  uiy  plana  and  apecili<-^)- 
tions  fur  a  breeclt-lnoilini;  cannon,  I  noiiT  comply  nitb  said  raqnesL  Mot  bein^  auffi- 
citiutiy  pni^ciout  iu  the  arCof  drunghtinc  to  gat  up  anuitablo  plan,  I  will  contiuii  luj- 
udf  to  a  deacriptlon.  Ipropoae  to  use  fixed  ammunition  of  the  nater-nroof  wppr 
)>ert;u»aioD-cattridKe  style.  1  propose  to  use  amain  barrel  siinilar  to  the  Parrott  riiii  : 
the  Rrentest  weight  of  n)etal  t«  be  pnt  where  the  greatest  pressure  comee  upon  it.  In- 
stvad  of  using  a  revolving  cylinder  with  chambers  drilled  tbrongh  it,  I  propose  ti>  nar 
two  revolving  cytiuders  with  one-half  of  a  chamber  grooved  iu  oppoute  sides  of  earb 
cylinder.  Tlie  breech  of  the  nioin  barrel  is  to  be  securely  fastened  in  a  heavy  stri'l 
ci'OHB-piece,  which  slinll  be  wide  or  long  enough  trausversoly  to  receive  the  gndge^ii^ 
on  the  front  end  of  butli  cylinders,  and  also  the  heavy  bolts  that  will  connect  it  iritb  a 
similar  cross-piece  or  backing  at  thereareuilof  theoyliuders.  The  gudgeons  or  ■rbor- 
on  the  rear  end  of  the  cylinders  to  he  long  enough  to  pass  entirely  tlirough  the  biurbiiiE 
and  to  receive,  each  of  tlieni,  a  bevel  pinion-wheel  which  shall  meet  with  a  double 
pininii-wbeel  on  a  transverHC  shaft,  wliicti  shall  be  just,  above  and  to  the  rear  of  thr 
Jiuvel-pioioiis  on  the  cyliudor-gndgoons,  and  shall  revolve  the  cylinders  dowawaiil 
tuwnrd  each  other.  The  cylinders  shall  be  stationary,  while  iu  the  act  of  firing.  Iiy 
nieauH  of  notches  on  tlie  cylinders  and  a  sprihg-catch  underueath :  the  uotchea  In  V 
o  plwced  tlint  the  half  chaniherH  shall  exactly  match  with  each  other  and  also  willi 


the  bore  of  the  main  barrel.    The  cartridge  is  to  be  exploded  by 
Hoindle,  or  "  needle,"  passing  through  the  back  croiis-piece,  the  "  ue 

a  little  by  a  hair-spi'ing,  and  to  be  made  to  strike  the  cartridge 

-om  the  mainspring,  wliich  shall  stauil  just  periieudicular  behind  ' 

piece,  and  shall  he  i#orked  by  menus  of  a  cam  or  catcu  on  tbbedge  of  thedonble 


from  the  mainspring,  wliich  shall  stauil  just  periieudicular  behind  the  bi 
md  shall  he  i#orked  by  menus  of  a  cam  or  catcu  on  tbbedge  of  thedonble  piu 
which  shall  catch  the  tup  end  of  the  mainspring  and  bend  it  back,  and  then  Ui 


it  Uy  at  the  instant  the  cartridge  is  at  the  proper  position.  The  double  piuiou-ii 
spolteu  of  to  bo  on  a  horizoutal  transverse  sliaft,  with  a  crauk  on  the  right-hsnil  side  m 
the  liieL'ch.  Th<^  gun  to  be  worked  by  one  man  tnrning  the  crauk  with  fais  right  h:inil 
and  tending  the  spring-catch  lever  with  his  left  hand.  The  ammunition  to  be  In  ahoji|>i-r- 
Hhnpi'd  box  above  the  cvlindcrSfthpcartridgesto  roll  down  lietweeii  the  cylinders  as  Ik'i 
as  used,  and  the  explode<l  call ridge-sh tils  to  drop  out  at  the  bottom.  By  these  iii^aii- 
one  niuu  will  fire  two  shots  at  every  turn  of  the  crauk,  and  will  ensity  tire  ten  roiiml- 
per  minute.  In  my  opinion  the  shut  for  long-range  firing  should  lie  conical  iu  fonn, 
and  a  little  smaller  than  the  bore  of  the  gun,  the  deficiency  being  made  up  by  a  cost- 
iugoflenil.  The  inn  in  barrel  to  be  riHetl  on  the  increase-twist  principle,  aiid  lo  U 
olic-sixteenth  to  uue-fonrth  inch  smaller  at  themnzzio  tlinn  nt  tlie  breech, so  as  to  fi>rrr 
llii>  lead  into  tlie  creases  of  the  gun,  and  give  the  shot  the  nhitling  motion  Qct«HUi7 

For  heavy  siege  or  naval  guns  I  wonld  have  the  powder  in  the  copper  cartridge  de- 
tached from  the  shot  and  diB|iense  witli  the  hopper,  and  get  the  shot  tu  the  cylindro 
liy  rolling  it  on  a  level,  or  down  a  guutle  inline,  and  place  the  powder-cartridge  behind 
it  by  hand. 

ir  gnns  of  12  to  20  inch  caliber  I  only  claim  from  two  to  five  shots  per  miuDlr, 


which  i  believe  is  a  great  advance  on  jiresent  pi 
toheinf 


1  would  like  to  helnfoniied  of  any  c 
that  I  may  have  opportunity  tu  explain  any  ni 
from  yon,  1  remain, 

Very  reepectl'LiIly,  your  obedient  servant, 

Lieutenant  C.  E.  DuiTON. 


H.  O.  No.  3  (6).]  OFi'ICE  OP  THB  UNrrBD  StaTKS  OltnSANCE  Aqemct, 

New  Tork  Citg,  June  12,  I*7i 
General  :  In  recent  interviews  with  some  of  the  memt>ers  of  the  pennanent  bosjd 
of  engineers  of  the  United  States  Army  my  attention  has  been  forcibly  called  to  tlir 
subject  of  the  Utilization  of  our  existing  granite  caseniated  sea-coast  defeoace,  b;  Ibr 
replacement  of  their  present  smooth-bore  armament  and  the  intnwluctioii  of  rili"! 
guns  of  the  highest  power  which  these  works,  from  their  capacity,  will  adiatt  of  boiDK 
applied,  and  which  armament  will  also  be  of  adeqnate  power  for  many  otliei  pwi- 
tioDs  not  needing  our  heavier  calibers  of  10  and  12  inch  rifles. 

The  enormous  cost  of  these  works,  and  the  necessity  of  their  utilization  by  lb» 
Introduction  of  an  armauieat  nut  too  bulky  for  their  construction — effective  agaiiei 
iron-clods,  as  at  present  constructed — to  replace  their  prweut  low  power,  S  Bad  tO  inck 
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nTnoofh-boree  and  others,  and  motlvaa  of  ecnoomy,  should  leiul,  in  my  jadgmont,  to 
rxprrimeDts  iritlt  a  view  of  dnteriiiiiiing  if  cunveraioQ  (alreaily  successfully  iLiau);a- 
ri[«<t  iu  the  Engliab  service)  of  our  ciutc-iron  mnooth-bnres  to  riSes  of  gre^ktly  iDcrensHil 
pnver  cBimot  be  sOitistactorLly  inatte  in  our  service,  tliiis  utilizing  both  guns  and  c:i9e- 

Tlie  recommeudatioTis  of  the  nrmamcnt  board  of  11^,  restricting  our  calibers  to  10 
and  12  inches  for  riSea,  provide  only  for  constructious  of  u  capacity  for  their  introduc- 
tion ;  hot  03  rifled  onltiance,  at  least  as  tow  in  caliber  as  S  iuches,  can  be  effectually 
nuHl  H^iust  iron-clads,  this  question  of  the  utilization  of  existiug  works,  inadeiiunte 
for  our  standard  CHiil>cni,  receives  additional  importance. 

Considering  that  General  Koduiuo,  in  his  plana  for  heavy  ordnanoe,  contemplated  au 
raceM  of  strength  fur  practical  nse.  aud  knowing  that  England  has  already  converted 
over  500  71-cwt.  smootb-burea,  and  has  100  more  now  under  way  at  Els  wick, (jrHma/dcie 
evidence  of  success,}  it  would  seeiu  that  wu  would  be  warranted  in  undertaking  the 
experiment  of  the  conversiou  of  a  lO-iuch  smooth-lKtre  R<,duiBn  gun  into  a  riSe,  of  a 
cnliber  of  either,  say,  S  or  8^  inches ;  the  exact  caliber  to  be  determined  by  a  thorough 
eiBuiination  aud  consideration  of  data,  aud  the  formation  of  a  mature  judgment  as  to 
wliat  should  be  the  maximum  bore,  consistent  with  a  safe  and  durable  converted  gun. 
The  general  principles  of  conversion  proposed — the  lining  of  the  bore  with  »  tube— it 
wilt  be  remembered,  was  proposed  for  10  and  12  iuch  experimental  rifles  by  the 
orduance  board  of  tt^. 

Accurate  data  at  present  are  not  at  bund  regarding  the  English  plan  of  alteration, 
nnderatood  to  bo  the  design  of  Palliser,  but  its  Auerat  features  consist  in  boriu);  out 
the  cast-iron  guns.  (i^Inch  caliber,)  and  the  inserti<m  from  the  front  of  a  wronglit-iroD 
«nI  tul)e,  B.4  inches  interior  diameter,  rifled  bore.  The  tube,  closed  liy  a  screw-plug  nt 
llie  rear,  and  fitting  not  tod  closely,  is  secured  at  the  muzzle  by  a  hollow  ping,  screwed 
into  the  cost  iron,  and  fitting  over  the  tube,  turned  down  at  the  muzzle  about  half  its 
thickness  to  receive  it.  The  Rrst  charge  permanently  sets  the  tube  iu  close  contact 
IT  it  li  the  cast-iron  walls.  Parson's  plan  (American)  in  general  consists  in  tbe  iutro- 
dnclion  of  a  're-enforced  iletl  tube,  bored  fruul  a  solid  bar,  introduced  through  lite 
brm^h,  differing  thus  in  mode  of  introduction  and  character  of  metal  of  the  tnlie  from 
the  plan  adopted  in  the  British  service. 

Reports  ol  a  ()4-ponndet,  (English,)  altered  to  so  high  a  caliber  as  8  inches,  (on  tlie 
rurson  plan,)  claim  extraordinary  endurance  with  full  charges,  and  that  the  yielding 
of  the  una  wasffradnal,  and  not  sudden,  as  in  the  case  of  pure  cost  iron.  It  is  ot  coume 
a  desiduratnui  that  the  htjchast  caliber  consistent  with  s;ifety  should  be  oUtaiued  in 
niir  alteration,  and  it  may  lie  that  tbe  superior  iinaliiy  of  our  cast-iron  lO-Jncb  hollow- 
rwt  Ron  may  enable  us  to  reach,  say,  Hi  inches.  In  this  case  It  is  probable  a  coil-tube 
of  wrunght  iron,  3  inches  thick,  would  be  required.  This  will  require  the  cast-iroQ 
Kim  to  Iw  bored  out  S.fiO  inches,  or  1.2.')  inches  taken  from  tbe  walls. 

The  tube  would  weigh  2,300  pounds,  and  have  an  exterior  diameter  of  12.5  inches. 
Tlie  present  weightuf  gun  of  15,059  pounds  would  be  iucreosed  Coaliout  lij.SOO  pounds, 
about  the  ffelcht  of  our  present  8-inch  rifle.  A  maximum  thickness  of  walls  (only  12 
inches  in  Parrof-t's  8-inch)  woulil  \w  |  iijches  greater  than  the  preBout  S-inch  ride,  and 
llie  thickness  of  the  muzzle  would  bo  3.»5  inches,  a  little  less  than  the  present  cast- 
iron  S-ineh,  but  superior  in  strength,  it  Is  believed,  at  this  point-,  to  either  the  8-inch 
riite  or  even  Parrott's  10-lnch,  and  in  other  respects  decideiily  stronger  than  the  Par- 
rou  Pinch.  Its  length  of  bore  would  be  120  inches,  as  iu  Hio  8-hich  rifle,  and  be  only 
5  inches  shorter  than  tho  English  9-iu.cli  (12-tou)  Fruser  gnu.  It  is  believed  that  a 
charge  of  SO  to  30  pounds  of  powder,  with  a  225-iHiuiid  projectile,  could  bo  used  with 
this  gun.  The  9-ioch  English  uses  A3  pounds  of  powder,  ond  a  250-iiound  projectile. 
Tho  center  of  gravity  would  be  thrown  to  the  front  of  the  axis  of  the  Itunnious  by 
Ihe  proposed  change,  but  this,  it  is  believed,  not  snfflcieutly  as  to  lead  tft  any  dillicul- 
lies  which  cannot  be  met  by  a  practical  andeusj^  solution.  The  cost  of  the  alteralioa 
'■•sn  cBM'utial  item.  By  eonsniting  English  nfiicial  records  I  find  the  cost  of  alteration 
of  a  "  ffii-cwt.  8-inch  gun  to  a  71-cwt.  t>4-ponndur,"  is  leesthan  £100,  or,  say,S600  United 
J^tstea  currency.  If  these  flgnres  are  correct,  it  will  set  at  rest  theqnestion  of  eom- 
pnrative  expense  of  new  8-inch  cast-iron  rifles  and  the  convertefl  guns,  the  former  cost- 
ing nearly  ftJ,000  for  their  coustriTctinn.  Evidently  economy  aa  well  as  strength  points 
to  the  converted  gun  as  the  superior  for  our  casemates  requiring  rifle-guns  oT  tbis  size. 
If  (?-inch  is  proposed  for  caliber,  I  would  sngsewt  a  Uiring  out  of  'i.M  inches,  and  the 
iwinttof  a  tube  2,25  liicheB  in  thickness.  Tho  wrongbKron  coil  Inlje  would  weigh 
S.IQO  pounds,  ani]  tbe  gun  15,i)00  pounds,  with  a  maximum  tUickneasof  walls  of  IT  inches, 
iinil  4.10  incbes  thickness  at  the  mni'.zle;  a  slroug  K'"',  and  one  capable,  it  is  presumed, 
of  tiring  a  heavier  chiirgo  and  weight  of  projectile  than  our  present  B-inch  riile. 

It  is  evident  that  a  fl.4-iuch  rifle,  if  tbe  10-inch  experiments  should  prove  a  success, 
Pan  be  made,  if  thiseoliber  is  not  deemed  too  lowfbr  effective  service,  from  our  present 
l^inch  HDiouth-lKiTe. 
This  ex^ieriment,  preliminary  to  the  one  proposed  by  the  board  of  1668  to  line  a  10 
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and  12  iDcb  rifle,  would,  at  a  modeTate  oost,  tUrow  oonaidsrable  light  upon  this  sat^eet, 
and  is  another  reoaoD  for  tts  being  undertaken. 

If  the  proptHted  experiment  ie  authorized,  ita  cost,  firing  SOO  roiinda,  may  ba  ^prox- 
imately estimated  as  followo,  to  wit: 

Cost  of  alteratiou  of  gun 11.300 

150  l>BrrBls  of  powder 3,000 

Projectiles,  (i  recovered) 3,750 

Lalwr,  &,c 1,250 

Total 9.aoo 

The  power  to  be  obtained  fh>m  this  sun  atinnld  be  at  least  that  resultinK  from  1,300 
feet  initial  velocity  and  22S  pounds  wpj){bl  of  metal,  or  say  energy  at  the  muKclealioDt 
4,900,000  foot-pounds.  The  9-incb  English  gun,  with  an  initial  velocity  of  1,336  fert 
anil  a  ^SO-pouod  projectile,  has  an  euergy  at  the  muzzle  of,  say,  6,900,000  foot-pounda. 
It  is  deenied  best,  if  it  Is  detennined  to  institute  osperimenta  iu  this  direction,  tlut 
4ata  be  obtained  by  this  ulBce  as  to  the  details  of  the  English  mode  of  conversiou,  and 
ahMias  to  the  parties  who  can  mauufacture  the  tube,  (it  Is  presumed  that  this  will  hare 
to  be  imported,)  its  cost,  and  other  iuformation  wlilch  might  be  of  use  iu  enabling  the 
Department  to  decide  upon  the  merits  of  the  English  mode,  and  other  matters  of  iu- 
formation  in  this  couuection.  The  question  of  proper  caliber  and  mode  of  alteraUou— 
Palliaer's,  Parson's,  or  any  others  submitted — can,  if  desired,  be  determined  by  aboard. 
It  is  believed  that  if  the  conversion  is  a  success,  wronghl^iron  coil  tubes  ean  be 
secured  in  this  conutty  ^ler  a  short  time.  Hoping  that  these  general  views  may  meet 
with  favorable  oonsiueration  and  action,  and  that  moneys  are  now  iu  the  bauds  of  the 
Department  available  for  tbe  puritoaed  experiment, 

1  am,  sit,  very  respectfully,  your  obedient  servant, 

8.  CRISPIN, 
Brertt  Colon*!,  U.  S.  A.,  Major  of  Ordmuwe. 

Geueral  A.  B.  Dyrb, 

Chief  of  Orimauct,  V.  S.  A.,  WaMngton,  D.  C. 


Ho.  70.]  Trenton,  Nrw  Jersey,  JofySS,  ISTS. 

To  special  board  of  ordtunee  for  iesti»g  krarji  gant :    Colonel  R.  H.  K.  WhiUlfg,  Ordnatrt 

Dqmrtnimt;  Colonel  Gtorgt  W.  Geltg,  Third  Jriitleru ,-  Lieulenattl-Cohnet  ff.  G.  WrtgH, 

Corpa  of  EnginetTi ;  Limtenanl-ColoHtl  T.  T.  S.  Laidien,  Ordnance  Dtparlment  ;  Wnjor  T. 

Segvionr,  Fifth  ArlHierg  ;  Major  Silaa  Crispin,  Ordnance  Departnunf  ;  Firrt  £isirlm«*l  C. 

E.  Dutlon,  Ordnance  D^rtWient,  and  rean-dtr  of  board: 

Gentleuen  :  I  beg  leave,  in  accordance  with  your  reqiiaat,  to  snbmit  for  your  con- 
sideration the  following  paper.  I  shall  enter  into  no  dissertation  ou  tbe  merit  or 
demerit  of  any  well-kuowu  gun,  bnt  shall  confine  myself  to  a  plain,  straightforward 
explanation  of  the  theories  upon  which  I  base  the  constmctiou  of  my  rifle.  I  shall  be 
bnef  as  possible  ;  will  use  no  scientific  terms  noi  technical  words  to  create  erroneons 
impressions,  but  language  so  plain  as  to  admit  of  neither  doubt  nor  misconstruotion. 

The  Kiin  which  1  oRer  for  the  consideration  of  the  board  is  a  steel  breech -loading 
rifle,  of  varying  calibera,  but  the  principles  I  advonoe  are  more  applicable  to  a  gun  of 
15  inches.  My  claims  are  superior  accuracy,  greater  penetration,  aud  longer  rsngr 
than  any  rifle  yet  made.  The  bore  of  the  gnn  is  of  an  equal  caliber  from  uioule  to 
chamber. 

Principle. — Hauy  breech-loadiug  gans  are  made  upon  what  I  term  the  for«a-prinoipl<i 
aud  thus  cause  the  projectile  to  generate  a  terrible  amount  of  friction  ;  aud  uol  only 
this,  but  it  often  happens  that  the  crude  mat«rialof  the  projectile,  while  passing  throagli 
Ibis  ordeal,  coniee  in  contact  with  the  gun.  The  reeuft  is  diminished  power,  deep 
scratches,  and  ultimate  wearing  of  the  cutting-edges  of  the  grooves  perfectly  ronml, 
and  in  some  cases  long  thin  slivers  have  been  torn  from  the  edges  of  the  grooves.  Tbe 
niaoner  of  remedying  these  defects  is  very  simple.  It  is  to  be  found  in  an  eqnal  calibf  t, 
assisted  by  a  peculiar  groove.  My  gun  is  rifled  with  four  groves,  which  luake  bat  ona 
revolution  in  the  entire  cliaee,  8  feet.  These  grooves  are  at  the  muixle  i  inch  in  depth, 
but  with  a  gradual  increase  to  the  sbonlder,  where  they  reach  a  depth  of  1  inch,  aud 
tbiiB coireapond  in  depth  to  tbe  retreating  sbonlder. 

The  theory  upon  wtiicb  I  have  based  the  constmctiou  of  these  grooves  ts  to  give  tbe 

projectile  a  meoiam  rotary  motion,  and  accomplish  it  with  as  litUe  friction  as  poaiililf' 

All  the  above  Ifacories  caluiinate  in  the  rellrating  shoaldet.     Tfae  angle  of  thii 
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uluHilder  is  oot  so  acnte  bot  that  It  will  rewlily  aUoir  the  outer  Barface  of  the  ealiot 
hi  slip  euity  mto  the  grooves,  and  the  superflaona  metal  becomes  comproMed  at  once. 
ami  nodergoca  uo  change  during  its  passa)^  through  the  bore.  Hence  no  continuod  or 
pn^niaiiTe  friction  is  exerted  upon  it,  as  in  thoforce-priuciple.  The  metal  that  entera 
the  grooves  mnsl,  of  a  uecessity,  dll  tbem  accurately,  and  the  little  friction  gBaerul«d  b,v 
this  metal  in  its  depression  frotu  1  inch  loi  inch,  is  passed  upon  a  surface  so  small  as  to 
need  no  comment.  The  adherents  of  the  old  principles  of  the  so-oalled  scientiSc  guu- 
neiy  may  say  that  the  eitraoTdinary  pTMBure  bronght  to  bear  against  the  sabot  by  the 
retreating  shoalder,  will  be  so  great  as  to  taar  or  break  the  sabot  and  thns  leave  s  ragg^ 
surface  for  atmoepherio  pressure  to  norlc  upon,  the  icsalt  of  which  would  be  dimin- 
ished power,  and  inoccaracy  of  flight. 

This  ia  an  erroneous  impreasiou,  inasmuch  as  the  shoulders  of  the  eabot  are  deeply 
comgated  or  scored,  and  as  the  sAbot  is  cast  upon  these  shoulders,  it  becomes  a  part 
and  parcel  of  the  projectile,  and  cannot  be  torn  oif.  Again,  as  the  retreating  Bhoulder 
is  aa  easy  angle,  the  compressure  or  elongation  of  the  sabot  is  not  accomplished  by  a 
blow,  but  takes  place  in  a  manner  which  cannot  be  antagonist  teal  to  any  aolid  prin- 
ciple. 

The  advantage  of  the  retreatiRtc  sbonlderisBo  palpablv  plain,  and  so  ooosiatent  with 
every  correct  idea  of  expaaslve  force,  as  to  need  but  a  few  words ;  and  yet,  in  justice 
to  it,  I  will  call  the  attention  of  the  board  to  the  advantages  it  possesses  over  all  other 
Ibrnis  as  applied  to  heavy  euus-  Thoee  ignorant  of  the  properties  of  explosivee  nat- 
KKlly  imagine  that  a  service-charge  of  powder  will  burn  with  electrical  quiclcuess; 
but,  gentlemen,  yon  know  that  tins  is  not  true,  for  a  certain  amount  of  time  mnst 
elapse  lietween  its  ignition  and  complete  change  into  the  giiseons  state.  Admitting 
this  to  be  trne,  a  meaus  of  rapid  igiiitiua  mnst  be  had,  and  this  can  be  accomplished 
by  ftriug  from  the  bottom. 

All  the  members  of  the  board  are  thoroughly  conversant  with  the  properties  of 
powder,  so  I  will  allow  tbem  to  form  their  own  ooncliisioDS  reearding  this  important 
hypothesis,  confident  that  my  theory  will  prove  correct.  And  here  it  is  that  the  ru- 
tntating  shoplditr  proves  Its  saperiority  over  all  other  forms,  beoaiise  the  change  at 
that  particular  time  of  ignition  possesses  tbn  greatest  eiqiansive  force,  and  thus  the 
shonlder  enables  it  to  perform  the  greatest  amonot  of  work  at  that  particular  time,  and 
all  this  work  takes  plaice  in  the  apace  of  a  few  inches,  thus  doing  away  with  the  absurd 
idea  of  wraliening  ttiat  power,  w^en  every  means  should  be  adopted  to  auf^uieut  it. 

I  am  positive  that  the  expansive  force  of  the  charge  can  be  husbanded  in  no  more 
scientific  way  than  by  the  aid  of  the  shoulder.  After  a  thorough  and  complete  analysis 
of  the  force-principle,  I  find  that  at  least  one-eighth  of  the  entire  expansive  force  pos- 
sessed by  the  charge  is  rendered  as  nil  by  the  extmordinary  amount  of  friction  gener- 
ated by  the  projectile  in  its  forced  passage  thmugb  the  bore.  In  concluding  this  part 
of  my  paper,  I  wilt  add  that  I  have  arrived  at  these  conclusions  by  logical  deductions, 
and  no  surmise  exists  in  any  shape,  but  a  string  of  facts  that  oannot  be  broken. 

The  breech  is  of  a  peculiar  construction,  and  so  formed  that  when  tbe  breech-block 
ia  in  place,  it  becomes  most  truly  a  part  of  the  gun,  fitting  so  accurately  that  the  e^L- 
plosiou  cannot  move  or  jar  it  the  one-hundredth  part  of  an  inch. 
■On  loading  the  piece  tbe  concave  top  of  tbe  block  accommodates  itself  to  the  lower 
rim  of  the  cliamber,  thus  acting  as  a  rest  and  a  slide  for  the  projectile,  enabling  tbe 
piece  to  be  loaded  with  as  much  ease  as  any  heav^  gun  possibly  can  be.  The  charge 
IS  inclosed  in  heavy  flannel,  the  cartridge  eucased  m  stout  canvas,  pnserviuR  its  cylin- 
drical form  by  aid  of  a  block  of  wood  turned  to  fit  the  chamber,  and  attached  to  tbe 
base  of  the  carfridge.  As  this  block  is  luude  of  deal,  it  adds  no  perceptible  weight  to 
tbe  carfridge,  and  liy  being  made  of  different  thickciesses,  tbe  charge  is  varied  f^m  ex- 
perimental to  service. 

This  block  projects  beyond  tbe  rim  of  tbe  chamber,  (by  a  slant,)  and  as  the  breech- 
block is  raised  to  its  place  tbe  wooden  block  is  forced  in  upon  tile  cliarge,  and  it  in 
tarn  is  driven  firmly  against  the  base  of  the  projectile,  thus  accompliahiug  a  oompres- 
sioo  necessary  to  augmeot  the  expansive  force  of  the  charge.  This  compression  also 
forces  the  shoulder  of  the  sabot  to  rest  firmly  against  the  retrenting  shonlder,  and  as 
these  shonlduni  are  analaguas  to  each  oCber,  no  particle  of  air  can  remain  between  them, 
benoe  no  windage  can  exist.  The  principles  I  have  endeavored  to  explain  should  be  ap- 
plied ui  a  large  gnu  and  not  to  one  of  small  caliber,  contending,  as  I  do,  that  a  gun  of 
my  dimensions  will  inorease  powei  in  a  manner  never  thought  of  before,  and  the  ratio 
or  increase  of  power  cau  be  easily  determined  by  nny  member  of  tbe  board  who  will 
ctrrfnlly  analyze  the  principles  involved. 

A  gnu  of  my  dimeuHLous,  to  prove  serviceable,  must  possess  the  same  ease  of  handling 
isasmaller  gnu.  This  1  have  accomplished,  not  only  by  a  proper  distribution  of  metal 
throngbont  the  piece,  thns  enabling  it  to  be  elevated  or  depressed  with  as  little  effort 
ss  required  by  a  field-piece,  but,  by  the  aid  of  anti-friction  rollers  connected  to  the  car- 
-^ —  a  lateral  movement  is  accomplished  with  ease  and  rapidity. 

J  shape  of  a  gnn  contributes  nothing  to  its  efficiency,  and  yet  there  are  certain 
symmetricarin  theuselves  and  correct  in  principle,  which  form  a  pleasing  sbap«; 
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these  I  biive  adopted,  nnd  the  restilt  is  »  mure  pleating  specimen  of  gaunery  thsD  lome 
of  the  uncouth  inasgea  denominated  caddoii. 

After  u,  pernaol  of  this  paper  the  lioard  will  see  that  my  principles  lire  few  in  nniDber, 
though  pliiio  in  fiict;  and  if  any  theories  more  consutiaiit  with  true  ideas  of  gDiinury 
can  be  produced,  I  should  like  to  become  eulij^hteueil  on  theBilliJect,  and  hope  thai  if  the 
board  reject  niy  clniin,  they  fnmiah  me  with  uu  ufflcial  copy  of  ptlnciplea  adopted  ia 
its  designated  models. 

1  liope  the  board  will  find  do  fiinlt  because  I  have  omitted  sending  a  desoriptloD  of 
tilt)  niucliioeTy  used  in  raising  and  lowering  the  breech-block.  1  have  not  doenled  il 
neccKsary,  inasmuch  as  this  part  of  a  guu  contributes  nothing  to  any  of  its  gntud 
essentinls. 

SnlUco  it  to  say,  that  1  shall  move  the  blocb  by  a  combiniition  of  well-known  me- 
ciianical  powers,  allowing  no  complicatiou  to  exist  in  any  partioulnr. 

The  peculiar  mode  of  nttiiig  mv  breech-block  preclniies  that  rapidity  of  raoreraent 
possessed  by  some  guns.and  yet  tnis  is  nodniwUack,asI  sooriAcea  little  time  topovret 
au<l  security,  and  yet  can  (ire  my  piece  as  rapidly  as  is  consistent  with  safety. 

All  well-known  rifles  have  a  jiecn  liar  projectile;  mine  is  uo  exception  to  tburnle — and 
J  depend  ninch  npon  the  pnijectile  for  increased  power  of  penetratiou.  The  projectile 
I  otler  to  the  boanl  is  conical-sliape,  steel-faced,  and  I  clRim  the  following  iidvaiitages : 
It  can  be  used  either  as  shot  or  as  shell,  or  as  both  combined,  anil  iu  this  Iwt  furm  1 
recommend  it  li>r adoption,  for  the. following  reasons:  As  a  percussion-shell  it  will 
explode  instantaneously,  thus  adding  to  the  force  of  the  blow  at  least  une-qaarter  of 
the  expansive  force  of  the  shell  charge,  (from  4U  to  (iO  ounces  quick-hurniug  powder ;) 
and  this  charge  being  far  removed  from  the  apex  of  the  projectile,  it  is  powerless  to 
destroy  the  luce  of  the  shot,  l)ut  will  simply  blow  to  pieces  the  entire  bus«  nnd  sabot, 
thus  leaving  the  penelrntin^  {lower  not  only  untouched  but  augmeuted.  If  iu  action 
against  a  wooden  vessel,  its  immense  superiority  is  apparent  at  once,  for  although  fired 
.by  percussion,  it  can  be  made  to  explode  while  passing  through  a  bulwark,  or  directly 
iiIHiii  a  Kun-deck.  Its  superiority  in  long  range  can  easily  l>e  demonstrated.  If  an 
elongated  body,  having  an  uneijual  weight  at  either  base  or  apex,  is  lired  »t  high 
elevation,  the  inevitable  law  ol  gravity  will  cause  the  heaviest  end  to  strike  first,  not 
because  the  heaviest  body  will  fall  a  given  distance  more  quickly  than  a  light  one,  but 
becaiise  the  [irojectile  in  Its  flight  describes  the  arc  of  a  circle,  and  as  tho  heaviest  poiut 
Is  in  front,  by  reason  of  its  steel  face  and  large  shell  cavity  in  its  base,  its  natural 
leiideiicy  is  a  gradual  depression  of  its  apex.  This  hypotbeeis  is  made  more  certain 
from  the  fact  that  the  unequal  surface  of  the  sabot,  caused  tiy  the  grooves,  will  allow 
and  gather  more  atmospheric  pressure  than  the  apex  ;  hence  it  is  that  a  power  exerted 
upon  the  base  of  a  moviuK  body  tends  to  depress  lis  apex. 

These  facts  do  away  witli  all  Ihe  old  fuses,  which,  hundreds  of  times  at  Charlestoa 
Harbor,  exploded  their  shells  so  prematurely  as  to  render  them  perfectly  harmless  It 
lias  been  impossible  to  make  nil  fusee  with  mathematical  accuracy,  hence  a  remedy  is 
demanded,  and  I  have  given  it. 

The  dingram  explains  both  gun  and  projectile.  This,  with  a  model  of  the  breech- 
block,  will,  I  hope,  prove  siilisfaclory  to  the  board  ;  but  if  it  does  not,  and  the  board 
will  give  me  a  short  time,  I  will  furnish  a  complete  working  model,  and  exhibit  Ai 
Hi'iiioximate  cost  as  fnrtiiehed  by  the  largest  foandery  in  America,  (Soiithwai^ 
Foundry,  Philadelphia.)  The  theory  I  have  advanced  in  favor  of  rapid  ignition  is,  I 
know,  a  direct  antagonist  to  old-time  fallacies,  and  I  think  that  it  is  time  that  some 
bold  gunner  should  leave  a  path  that  has  been  worn  bare,  and  seek  a  road  that  is  more 
111  accordance  with  Ihe  progressive  ideas  of  the  age.  The  almost  irresistible  expansive 
force  thus  generated  must  have  an  aiiguieuted  power  npon  the  projectile,  and  no  gun 
that  has  ever  been  built  can  turn  this  increased  power  to  the  sbuiu  advantage  as  my 
rifle. 

At  the  time  tho  hoard  coninienced  its  session  I  was  wholly  unprepared  as  regards 
iiiiidKis,  cost,  &.C.,  and  yet  can  say  that  I  will,  if  directed,  prodnce  a  gun  of  siiperinr 
stuff  and  workmanship,  at  a  cost  as  low  as  can  po<i8ibly  tie  made  ;  or  if  the  board  bss 
any  designated  fonndry  I  will  he  content  to  furnish  every  plan  and  sfieciBcntion,  and 
accept  a, royalty  for  the  use  of  my  (latents.  Hoping  that  success  may  crown  my  efforts, 
I  will  close,  signing  myself,  gentlemen,  yoiit  most  obe«lient  servant, 

EDWARD  WILER  DUNLAP, 
Inrtnlor,  Palrnlet,  and  Oirner  of.Diinlap  SItel  Breach- Loarliiiii  RiJIe, 

and  Coniml-Shot  aad  Percntsion-Shtn  comNMd. 


Cotspound  »ect\o«al  gtiv. 


CHIEF    OF    ORDNANCE.  377 

nnlsiileof  tbe  gnn,  the  bntt-end  of  cyliodoT  Batroimded  nitli  iitenl  CTlre-ropc,  or  n-ftt«r 
iiiclostid  for  re-caforce.  IfaBijuaro  or  triaD)[iiluT  giiD,  tbe  tranaioQs  or  BiiUttitute  ap- 
pMsnciH  to  be  BMiDTeil  to  platform. 

Ttiia  conBtmclion  nitty  l>e  up|<lleil  to  in-liadert>  for  bydranlic  presses,  Bteftui-lioiters, 
and  steam  c.rliuderii ;  whei%  great  Btrciitrtb  aud  reeistniico  Is  reqnired,  very  larue  sbafta 
rururupelleisandallierasea,revur8iDg  the  disks  that  the  libers  sbiill  cros'^. 

HESKY  DUKELL. 


DAKIBL  FrraERil-D. 

So.  19.]  New  Tobk,  July  11,  1ST2. 

Sib:  Inclosed  bcrevritb  plense 'find  lettors-patont  No.  121455,  dotted  Decuiubur  5, 
Ml,  for  "  Improvement  iu  Biibmarini>  orrliiiitice ;"  also,  letters-pa  tout  granted  for  the 
luited  KiDcilom  of  Great  Britain,  dati'-d  June  14,  IHGD,  aud  uuinberud  ISH.  I  also  Heiid 
»  DiodeE  ficld-ptece  or  can  illuBtratiuj;  to  Botue  extent  my  said  itivuiitioii  aa  desuriLiBd 
in  the  letterB-pateDt  berctvilh  tent.  1  will  at  all  times,  upon  n'quest,  attuml  yuur 
iKiard  and  make  siieb  explauatioos as  to  oiy  iniproviueuts  in  urduauce  as  theiuiiiiu  tnay 
l>v  SBSceptible  of. 

Yours,  rcBpectfully, 

DANIEL  FITZGERALD. 
Care  of  ITm.  R.  JoKntoa,  267  Broadaag,  Sta  York. 
Colonel  £.  H.  K.  Wiiitrlet, 

Prenieat  of  the  Board  of  Hiavg  OrAnatme. 

{laeloHire,} 

Danii^  FJIigeratd'i  improremenl  In  tubtuarme  ordnanee. 


Ta  oTI  uAoA  it  MOg  oottcern : 

Be  it  known  that  I.  Daniel  Fitzgerald,  of  Nen-  York,  in  the  oounty  of  New  York,  and 
iu  the  State  of  New  York,  bavo  invented  certain  Dew  and  nsefbl  iniproveuients  in  snb- 
riiuine  counou  ormoctar;  and  do  hereby  declare  that  the  foltowinR  is  a  full,  clear,  and 
Fiact  deaoriptiou  thuruof,  reference  being  had  to  the  accnmiianyiaj;  drawing  aod  to 
K'tters  of  reference  markcil  thereon,  making  a  part  of  this  speciflcatioti. 

Tlienatnroof  my  invuiitioD  conBiBt-s  in  the  construction  and  arrangement  of  a  vossol 
*iUi  one  or  more  cannons  or  morlars,  which  will  bo  partially  snbmerged  in  water,  aud 
which  can  be  made  to  throw  shells  or  balls  of  different  onlibera. 

In  order  to  enable  others  skilled  in  the  art  to  which  my  invention  appertjtinn  to 
Diiko  and  ose  the  same,  I  will  now  proceed  to  describe  its  construction  an<l  oi>cratioD, 
rtfeninK  to  the  annosed  drawing,  which  forms  a  port  of  this  spec ifl cation,  and  in 
vvbtcU  rig.  1  is  a  side  view  of  the  vessel ;  Fig.  2  is  a  longitudinal  vertical  siHition  of  the 
swne;  Fig.  3  la  a  side  view  of  a  steel  shaft,  the  use  of  which  will  be  hereinafter  fully 
ul  fwth ;  [^g.  4  is  a  front  view  of  the  guns  in  the  stern  of  the  boat ;  Fig.  5  is  a  plan 
view  of  the  same;  Fig.  6  is  a  plan  view  of  the  vessel;  and  Fig.  7  is  a  longitudinal 
vertical  section  of  (bn  large  cannon  or  mortar.  A  represents  a  vessel  of  any  suitable 
tile  and  dimeusions,  liaviug  a  hole  or  aperture  in  its  bottom.  In  this  aperture  is  placed 
!>  large  mortar,  B,  which  is  bung  on  trunnions  having  their  bearings  in  the  sides  of 
■lie  vessel  A.  The  mortar  is  so  arranged  that  it  can  be  turned  on  its  trunnions  so  as  to 
!"■  horizontal,  perpendicular,  or  at  any  angle  dasireil ;  and  when  placed  hoi'izontally  it 
•  ill  fill  up  and  close  the  aperture  in  the  bulfiin  of  the  vessel. 

Usually  mortars  or  cannons  of  very  large  caliber  have  to  he  very  thick  so  ns  to  with- 
itaod  the  immense  pressure  from  the  inside,  but  if  such  a  mortar  or  cannon  were 
panially  sabmcrged  iu  water  the  pressure  of  the  water  on  the  outside  wonki  conntcract 
the  pressure  froui  the  inside  to  some  extent,  and  hence  the  mortar  need  not  to  he  of 
■neb  great  thickneM.  For  thiH  purpose  I  place  the  tuortar  B,  as  above  described,  so 
(list  wh«n  it  is  to  bo  fired  at  an  angle,  its  breech,  and  in  fact  the  greatest  portion  there- 
«I,  will  bo  submergeil  in  wnt«r,  and  the  water  itself  receive  the  greatest  portion  of  the 
coDcBHioD.  I  may  not  bang  the  mortar  on  trunnions,  but  have  it  placed  stationary  at 
a  certain  angle,  if'^ao  deeiied.  It  will  be  seen  that  in  either  case  the  vessel  itself,  bo 
to  ssy,  becomes  the  gim-cnrriuge,  an<l  as  both  the  gun  and  the  vessel  are  in  the  water 
tbe  elfect  of  the  concussion  will  be  greatly  lessened.  Besides  this  advantage  the 
innrtar  is  kept  constantly  cool,  and  an  a  conseqiience  can  be  flred  with  greater  rapidity 
■iiid  for  a  longer  period  than  is  usually  the  case.  To  increase  this  cooling  elfect  of  the 
ffuEct  I  may  perforata  the  Bides  of  the  uioriar  loiigitudiuull;  either  purtially  or  clear 
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tbmuKh,  forming  a  serJM  of  pMSM^es,  a  a,  ia  or  through  the  metal,  aa  aeen  in  Fig.  3. 
Bach  [lerforotiuns  wi!l  not,  as  might  be  auppostd,  iuijiair  the  elticiency  of  the  gun. 

If  it  is  (Icaired  to  use  smaller  projectiles  utioth«r  cyliuder,  C,  may  be  inserted  in  the 
inortor  B.  This  cylinder  I  cut  with  circular  ijTOOves  its  eutire  length,  or  place  hiM>i>s 
or  rings  aronnd  the  same  at  luitabte  dislaucca  apart^  and  provide  with  a  lip  or  Bauf^ 
b,  which  extends  over  the  upper  edge  of  the  mortar  B,  the  main  portion  of  the  cylinder 
projecting  above  the  same.  Wat«r  is  wlmitted  butneen  the  mortar  and  cylinder, 
whereby  tbe  strength  of  both  these  concentric  cylinders  is  conaolidated  and  conibincd, 
and,  at  the  same  time,  it  keeps  the  inner  cyliniler  caol. 

In  Fig.  7  1  have  represented  the  cylinder  C  with  n  series  of  concave  circular  groovM 
and  rings,  c  c,  pnt  around  the  outside  of  a  oyliuder,  d,  which  thaa  increases  the  HtreDgth 
of  the  gun,  as  the  strain  has  a  tendency  to  go  olf  in  two  directions;  and,  be«iaes, 
when  the  guu  is  immersed  in  water  it  will  become  cooled  a  considerable  diettuice  jille 
the  melal.  I  also  provide  a  steel  tube,  D,  which  may  be  smootli  or  rifled,  and  it  in- 
serted Into  the  cylinder  C,  its  rear  end  being  enlarged,  as  seen  in  Fig.  2,  ho  as  to  form 
a  chamber  for  the  powder.  The  tnbe  D  extends  beyond  the  front  end  of  the  cylinder 
C,  and  la.  at  its  mouth,  provided  with  an  elastic  steel  rintc,  e,  which  rests  against  tbs 
outer  end  of  the  cyliuder  C.  The  size  of  the  mortar  B,  cylinder  C.  and  tube  D  shnoU 
be  sneh  thnt  when  the  mortar  is  placed  horizontally  tlie  month  of  the  tube  D  shall  be 
flnsh  up  against  the  end  of  the  vessel ;  that  is,  afjaioet  the  inner  front  side  of  the  csvily 
in  which  the  mortar  is  placed.  Through  the  bow  of  the  vessel  is  placed  a  steel  tnbe. 
y,  in  such  a  manner  as  to  form  a  continuation  of  the  tube  D,  so  that  any  .projectile  firol 
from  the  tube  D  will  pass  through  the  tube /and  nut  at  the  bow  of  the  vuseeL 

The  tube/ may  be  used  alone  as  a  gun,  in  which  case  I  insert  a  shaft,  E,  Fig.  3,  ot 
steel  or  other  suitable  material,  in  the  tube  D,  the  front  end  of  snid  shaft  being  even 
with  the  month  of  the  tnbe.  In  the  inner  end  of  the  tube/ is  inserted  a  plug  or  block, 
E',  which  forma  the  breech  of  the  gun,  and  is  supported  Uy  the  shaft  E.  A  vent-hole,  i, 
is  then  also  provided.  In  the  stem  oftbevemel  are  mode  two  cylindrical  opeiiinK)>. 
in  which  are  inserted  two  guns,  F  F.  These  guus  are  made  thicker  or  provided  n-tih 
rings  or  bands  aronnd  the  mouth  and  breech  of  such  size  as  to  lit  exactly  in  the  cylin- 
drical opening  in  the  vessel,  while  the  ceuter  of  the  gnus  has  a  chamber  or  spaoe 
around  it,  which  is  filled  with  water  through  ao  aperture  in  the  Dpper  aide  of  the 
vessel.  The  gitns  F  F  may  also  have  grooves,  as  seen  in  Fig.  5,  for  toe  same  pnrpHsa 
as  above  described  for  the  cylinder  C.  Aronnd  the  mouths  or  the  gans  F  F  is  plaoed  a 
block,  G,  which  connects  the  two  guns  together,  aud  being  secured  to  the  stem  of  the 
vessel  hiilds  the  guns  securely  in  position. 

It  will  be  uuderstood  that  I  may  use  hs  many  guns  or  cylindere,  one  inside  the  other, 
as  may  be  desired,  having  water  between  them,  and  not  oouUne  myself  to  the  specific 
number  above  mentioneiL 

It  is  well  knowu  that  heavy  guns,  which  must  be  of  great  thickness,  are  very  liable 
to  crack  and  buret ;  but  by  combining  a  series  of  guns,  one  inside  the  other,  and  tbe 
interstices  filled  with  water,  I  got  all  the  advantages  of  a  solid  guu  of  the  combinwi 
thickness  without  the  danger  of  barstiug,  as  the  water  tends  to  consolidate  and  eom- 
bineall  the  thicknesses,  anu,attbesame  time  keeps  it  cool.  Safe  I  y-valvee  are,  of  coarse, 
placed  at  convenient  points,  as  nell  as  inlet  aud  outlet  tubes,  so  that  any  ateam  tbU 
might  possibly  be  generated  may  escape,  and  so  that  tbe  water  can  be  drawn  off  and 
rupteuished  agaiu.  Another  advantagH  of  making  a  heavy  gun  in  this'  manner,  so  to 
aay,  in  sections,  is  that  it  can  tie  far  easier  transported  than  il  it  was  in  onesolid  piece. 
Toe  enn  which  I  have  represented  in  Fig.  7,  having  a  series  of  conical  or  concave  ring*, 
ma; lie  used  nithunt  water  i  atid  these  rings  may  be  of  almost  nny  shape  desired,  the 
more  conical  tbe  better,  and  answer  all  the  purposes' of  a  solid  gun  of  tlie  aame  tbick- 
new,  with  the  additional  advantage  of  there  being  nodangerof  bursting,  as  tbe  espao- 
sion  of  the  metal  tube  has  free  room  to  go  off  witnout  any  injury  to  the  outer  circnoi- 
ference.  These  guns  may  then  also  be  iisMlaa  field-pieces,  or  be  placed  in  some  stationary 
battery,  in  which  latter  case  I  may  also  snrround  It  by  water,  if  so  desired. 

When  the  gun  ia  placed  horiioutally  in  the  veasel,'  tbe  breech  should  come  directly 
against  the  rear  side  of  the  cavity  in  which  the  gun  ia  placed,  thus  taking  off  all  effect* 
of  tbe  conciiBBJon  fiom  the  trunnioos.  When  the  gnu  is  placed  at  an  angle  and  oi>ii- 
Bcqueutly  submerged  in  water,  then  the  water  reoeivea  a  great  part  of  the  concossiou, 
relieving  the  trunnions. 

The  gun  or  tube/  in  the  bow  of  the  vessel  ia  surrounded  by  a  aeries  of  rings,  >  "i 
made  (tfatfel  or  other  suitable  material.  These  rings  art)  made  in  kind  of  zigzag  aha[ie. 
Bs  shown  in  Fig.  1,  and  slipped  over  the  gun  and  fastened  together  in  any  anitsble 
manner,  forming  a  part  of  the  veasel,  and  maybe  of  any  diameter  desired,  so  aslofonu, 
in  fact,  a  gun  of  enormous  thickness.  The  rings  m  m  being  of  the  peculiar  sliaps  above 
mentioned,  will  allow  for  any  expansion  uf  tbe  gan  itself,  without  any  danger  of  break- 
lug  or  bursting. 

1  am  aware  that  gnus  have  been  made  of  a  seriea  of  (traight  tlQgi  aeoQied  together, 
brace  I  do  not  claim  such  to  be  my  ioveotiou. 
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Having  tbus  fnlly  deacribed  my  Invention,  what  I  claim  oa  new  and  deeire  to  secure 
lif  letlere-patent,  is — 

1.  Tbe  uiortar  B,  hang  on  trnunii 
OB  to  be  partially  submergud  in  wat< 
for  tbe  purgioeea  herein  set  forth. 

i  Id  combination  with  tbe  niorta 
tbe  apace  bvtweien  tbe  two  filled  i 
hereia  set  forth. 

3.  The  combin&lion  of  tbe  mortar  or  giin  B,  one  or  more  cjlindors  C,  and  tiie  tube 
D.  proTided  with  a  ligKog  or  corrngate*!  flaQ|;e,  £,  all  construoted  substantially  oa 

4.  Tbe  amoKement,  with  the  vessel  A,  of  tbe  mortar  ot  gun  B,  one  or  more  oylindern, 
C.*nd  tbe  perRirated  bow /forming  an  elongation  of  the  gun,  all  substautially  asset 
forth. 

i.  The  gun  herein  described,  eompo«ed  of  a  series  of  oonical  or  dgzagrlngssurroand- 
LDg  s  central  core,  snbstantiully  as  set  forth. 

In  teHtiniDHT  that  I  claim  tbe  foregoing,  I  havo  hereanto  set  my  band,  this  SSi  day 
of  April,  1868. 

IVANIEL  FITZGERALD. 


:.   OAOSTAITBR. 


tbi-  board  an  lieavj  cannon.    I  am  directed  to  inform  you  that  the  board  iDvites  yoi 

to  lay  befnre  it,  as  speedily  a  ■•     ■  ■  •     ■        •  ■ _:._.._■ 

fiirtber  information  as  may  se 


C.  Gagstatteb,  Eaq. 
No.  100.]  Afafcriab  for  Ihe  eotitlritclioit  of  eaanoiu. 

Before  deecribinE  my  breecb-Ioading  system,  1  will  advance  my  opinion  as  to  the 
iboTe  snbject,  whiob  I  gave  also  my  attentioo,  by  stnilyinc;  the  t«sta  anil  contests  in 
the  principal  European  artilleries,  of  which  only  those  of  England  and  Pcussia  are  to 
be  regarded,  as  all  others  did  not  do  mnch  )u  this  matter,  bnt  rather  followed  cither 
one  of  tbe  other  named  States. 

As  materials  for  constructing  oannoQe  we  have  only  to  consider  iron  in  its  three 
Tarieties,  "cast  iron,  steel,  and  pure  malleable  iron."  Bronze  bos  been  condonined, 
and  so  ought  to  be  cast  iron,  nnlcM  in  combination  of  one  of  tlie  other  sorts,  ur  as 
alloy  wilh  some  other  metal.  Steel  is  the  most  favored  ou  tbe  European  continent, 
while  England  bolds  to  pure  Iron,  (Armstrong  and  Fraser.)  Krupp  and  Armstrong 
were  ilteroately  ahead  of  each  other  in  constrocting  heavy  ordnance  nntil  186^,  when 
tbe  Pniesian  government  ordered  another  contest  betwoen  Krupp  and  Armstrong's 
csnnoD,  in  wbicb  Krnpp's  proved  much  superior  to  Armstrong's.  Both  were  bniecb- 
losden,  and  shot  a  600-poiind  projectile  ei 
They  began  tbe  test  with  one-half  inc 
even  double  charged,  and  that  proved  n: 
lii«  Krapp  liore  yet  many  more.  (I  forgot  the  nnmber,  and  I  onuld  not  Buil  the  report 
of  this  contest,  which  I  received  from  a  Prussian  offloer.)  Thns  Krupp  was  master, 
and  experts  attribnted  this  victory  to  the  new  process  of  Erupp  in  treating  the  steel 
block,  which  Is  to  form  the  cannon,  with  bis  world -renowned  steam  tilt-hammer  that 
gives  bis  steel  so  sapt-rior  qnalities  above  all  others. 

A»  (viilent,  this  victory  appeared  to  the  Prussian  government,  it  does  not  seem  so  to 
me,  becAQBe  tiiis  contest  was  only  between  two  pieces,  and  inst  that  special  piece  of 
Arautrong  may  have  been  a  failure,  and  besides  that  the  difierenoe  in  the  lireeoh- 
system  may  have  some  influence  too  ;  in  fact,  it  has  one. 

Fnrtlier,  this  victory  was  sufficient  for  tbe  Prussian  government,  because  snob  eon- 
testa  with  fiOO-pannderB  are  very  expensive,  and  cannot  be  often  mpealodi  and  then 
wat  tbe  PnisBian  artillcTy  eilensively  eiperimentiug  on  iron-olada  for  the  navy,  at 
tbe  ume  time.  Kow  I  will  admit  that  Krnpp's  steel  canni>DS  have  superior  (jnalities 
in  comparison  with  Armstrong's  or  Fraser's,  but  I  maintain  that  especially  Fraser'a 
muaet  of  constrocting  cannons  is  tbe  meet  practical,  and  so  I  will  prove  now. 

At  a  previons  time,  IHSG,  when  the  English  government  ordered  a  contest  between 
Aniiitrnng's  and  Whitworth's  guns,  both  pieces  were  7l>-pounders,  the  weight  of  their 
projectiles  150  pounds,  and  both  bora  up  to  3,000  shots.   Whitworth  was  a  steel  ctunum, 
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anil  all  experts  must  ncknon-lcdi^  tLe  ( 
cuimnns  are  niaile,  and  also  tbe  good  qiialitie 
ter  than  Annstrong. 

Knw  if  we  cimiiinre  this  contest  with  the  Tuitnet,  we  see  a  atrikinf;  differenre;  and 
an  I  cannot  believe  that  Krapp'a  ttteul  is  cooBlilurably  Huperiur  to  Whitwortli's,  joa 
vtiil  come  perhapH  to  the  uune  cuiicliiitinu  in  rcj^nl  t«  the  firit-ineDtioiied  contest  as  I, 
9)1(1  thi-n  admit  that  ArmetrooR's  eynteu  is  preferable  for  Its  belnf;  cheaper,  if  even 
Kmpli's  Htcol  in  »iii>er<or,  bnt  then  a]«o  mnch  dearer.  And  ^aiu,  bb  Fnuer'a  HyMein 
in  iinillar  to  ArniHtroiig's,  bnt  much  cheaper  tlinu  bis,  without  being  infi-riur  in 
eolfdity,  we  must  come  to  the  concliieiuu  that  Fraser'a  canaous  are  the  most  prac- 
ticable. 

FrnHer*s  cannon  of  groat  caliber  costs  £40  per  ton  in  Knf;laiid,  while  a  common  cast' 
iron  cannon  costs  already  £30  per  ton.  1  dirt  uoi  bear  i)f  more  tfnts  or  conle»tB  of 
heavy  ordnance,  since  1^9,  except  tbe  Frauco-Geruian  war,  in  which  Krnpp's  Btecl 
cannon  proved  a  decided  success. 

Russia  made  ex|)eriments  nith  steel  niozzle-loaders,  and  it  nns  fonnd  that  Ibwe 
stand  only  850  shots  at  an  average,  while  at  the  name  time  a  Htcel  bn-ech-loatliug 
9-iDch  cannon  bore  1,(100  shots,  and  that  is  the  reuxou  why  Prussia,  Russia,  Austris, 
&c.,  accepted  the  brcecb-lonitiag  system  entii-ely. 

I  have  yet  aiiulber  lact  on  record,  which  approves  my  above-expressed  opinion  of 
Praser's  cannon,  and  tliut  is  Anstria  accepted  Krupp's  eteel  cannon  fur  her  navy,  lud 
supplied  it  with  that  up  to  leTCi.  when  she  commenced  t«  introduce  Armstrong's  or 
Praser's,  nltbongh  I  cannot  say  wlietber  Hhe  conttiined  so  siooe. 

ThB  French  artillery  never  experimented  much  with  its  heavy  ordnance,  nor  did  I 
ever  bear  of  a  cuiitesC  with  otiier  systents,  except  tbe  lute  war,  and  that  proved  not  lo 
its  advantage.  Wliat  wu  saw  at  tne  Paris  exliibitioii  iu  mC7,  waa  not  worthy  of  cou- 
sideralion. 

Id  n>gnrd  to  cast-iron  cannoDi,  strengthened  liy  pnre  iron  riiiKS,  I  must  say  that  they 
don't  answer  the  pnrpoKe,  an  was  proven  bf  nunienms  tears;  bnt  Pallitier's  alti-ratioD 
of  forming  the  inner  juirC  of  the  cannon  ui  tbe  stronger  metal,  as  steel  or  pnre  iron, 
and  cast  tbe  biKly  of  tbe  cannon  around  of  ca^it  irou,  waa  a  success ;  although  Bucb 
cannon  rannnt  be  compared  with  cither  tbo  Kiiipp'a  or  Fraser'a. 

We  may  yet  expect  an  improvement  in  cast-iron  canuuna  by  forming  an  alloy  of 
cast  iron  with  anme  other  tenacious  metal,  but  afticr  all  I  tbink  that  Beaseinur  ateel  or 
pure  iron,  well  liaiimiered  in  block,  will  prevail  as  material  for  heavy  ordnance. 

Aa  I  bavo  not  tbe  time  now  to  enlariie  on  tbia  subji^t,  because  I  um  to  write  to 
Europe  fur  npurts  and  facts  of  later  experimeiita  Id  that  line,  I  iiinst  close  this  artiriu 
with  tbe  remark  that  I  find  it  strange  why  they  take  cannona  of  so  largo  a  caliber  iu 
order  to  tind  out  which  material  is  better:   would  not  li-ponndera  answer  aa  well ! 

C.  GAGSTATTEE 
Jf  hick  i»  tht  belt  bre<vh-loadtiiS  tyifen  T 

I  aay,  that  which  allows  the  quickest  possible  shootinj;,  which  has  at  the  same  time 
the  gTHntMtt  solidity,  and  which  with  the  whole  can  nun  does  tbe  least  exceed  in  weiglit 
a  nmzzle-luador. 

The  first  (jneatinn  may  be  aoswered  by  a  eomparisnn  of  my  system  with  all  otbrm 
practically  existing  now.  The  second  question  I  answer  with  tbe  " ecrow-breecli-~ 
Tbe  laat  I  answer  alaa  with  the  "  screw- hrcecb,''  as  a  mere  glance  at  my  figures  will 
show  and  practice  prove. 

That  a  screw-hreech  ofleni  the  most  resistance  is  self-evident  tn  every  expert,  becinse 
the  reaction  of  tbe  shot  is  not  only  divided  on  two  points,  as  iu  Knipp's  breech-loader'. 
or  on  a  part-  of  the  circnmfereuce  of  the  barrel,  but  on  tbe  whole  circumference,  aiirl 
tlien  we  can  make  the  worm  of  the  screw  us  stniiig  as  may  be  required,  aud  this  will 
nlwaya  he  tbe  stivligest  of  all  possible  breecbi^s  occupying  tbe  same  length  of  tbe 
barrel  as  the  screw -breech.  This  is  an  iudiepntable  fact,  which  to  prove  I  hope  will 
not  he  neocasary. 

Referring  again  to  the  contest  between  Armstrong's  and  Wbitworth's  TO-ponndalt,  I 
will  nieiition  that  it  was  screws  that  resisted  tlie  3,000  shots. 

Now  a  common  screw-breech  wonld  auiwer  well  enough  the  second  and  third  of  th« 
above  ijucetioDB,  bnt  not  at  all  the  first ;  aud  to  make  it  aUo  answer  tbe  first  question 
I  studied  aa  long  till  I  Invented  the  conic-screw  breech.  As  simple  as  this  appears  to 
■"   '         '  -■--[!  coDstrucE  It  proper,  and  also  not  any  couiu  screw  wilt 

'  "  "■      -  ■  ■  ■  -  •  I  observed. 

„    .;  the  following  flgnresrepn^ 
sent  details.     (Bee  drawings.) 

Fig.  1  shows  the  whole  arrangement  seen  from  above,  tbe  cannon  being  cut  hariioB- 
tally. 

In  onler  to  open  the  hreech  as  qnick  as  possible,  the  worm  of  the  screw  ip 
lated  that  tlio  screw  will  be  free  aud  loose  after  half  a  ti  ' '  '    ' 
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Thr  Kcrpn  in  Fi^.  1  has  two  iranns,  niie  coniinenciuo  above  at  i,  gni[ig  to  e,  and 
Rraiiuil  bcloir  to  r",  aud  no  on  ;  the  otlicr  comiui'ucea  at  i  below,  uiid,  KoiuK  to  n,  nlndit 
over  to  a',  &c.  If  we:  tnko  iion'  lOiuiiusBea  aud  Dieaanre  the  dixtance  froiii  tLe  ceuter- 
line  to  a,  ttim  thrn  the  rompassea  nruuud  toward  a',  represeiithig  "the  hnlf-tniii  "  of 
liie  )>rreir,  we  will  fiud  that  the  norm  has  left  the  groove,  nDd  thus  cnu  be  turned 

It  in  Klf-evident  that  the  -whole  worm  aronud  the  Hcrew  leaves  at  the  same  moment 

Tu  facilitate  the  turn  of  the  screw  we  fiwten  a  haiiille  h  to  it,  or  H  Fig.  4.  As  tha 
1iT««fa  is  suiipoxed  to  be  of  good  ntei'l,  we  can  nafely  excavate  )t  m  the  back  and 
towani  the  charge,  aa  showu  by  the  liiiea  p  d  d'  u,  iu  the  back,  and  1  i  1,  toward 
lh<'  cliurgp.  You  win  also  observe  that  the  lines  p  d'  and  u  d  are  puiutiug  toward  I  I, 
vhivh  I  think  proper. 

Ill  ordtT  til  keep  the  axis  of  the  breech  in  the  center  lino  of  the  bore  we  employ  an 
Km.f,  which  hnM  a  hinge  at  ofaBtcned  to  the  body  of  the  cannon,  turning;  around^,  and 
wbiL-li  forma  at  J:  a  cuae  for  an  n\iit,  e,  uf  the  breech  by  which  this  rests  on  the  arm 
dnriog  the  motions.  Now  it  is  evident  that  as  soon  as  the  brvech  is  a  little  turned  it 
Kill  Mil i-ly  rest  ou  the  arm/ for  the  conical  nhape  of  the  sorow,  and  thercfora  we  will 
unly  have  ti>  overcome  the  friction  of  the  axis  e  after  we  brintc  the  bruccli  in  motion. 

In  [Tiler  tii  turn  the  breech  osiile  witliont  ini|>edinient,  after  it  was  frt^l,  we  will 
hnvp  to  Hx  tlie  point  j.  Tliis  can  be  done  by  drawiUK  a  line  normal  to  the  Hue  a  n  of 
tWcone  from  the  end  of  the  bore  at  h.  Further,  when  we  turn  the  breech  half  way 
''Kpart  a  of  the  worm  will  have  its  groove  at  b,  aud  as  the  part  a  nill  be  the  mostr 

._...  — ;...  f„,^  j^  „g  „j]l  iiavo  to  draw  a  line  normal  to  i  t'  from  6  toward  j,  aud 
wo  lines  cut  there  will  be  the  wanted  poiut,  j. 

...f~  n  B  iiir-  able  to  o])en  the  breech. 

To  facilitate  tile  insertion  of  the  charge  into  the  barrel  it  ts  good  to  make  the  bore 
» little  c»ni<-nl  at  r  i.    See  Figs.  1,  5.  oml  U. 

' '  fhowH  I trnnd welt's  ring,  which  closes  the  liorc  air-proof. 

If  thvbingtiNhould  be  found  toomuchi-KiHised  we  i'iajplaceittoc,iuFiBa.2,3, 4,an<l 
1".  lint  theu  there  will  be  necessary  another  hiuge  in  the  arm/ at  ir.  See  Figs.  '2,  3,  -t, 
ami  10. 

It  ninst  be  obncrved  that  equal  letters  aiijiiify  er|iial  parts  in  all  figures. 

Fin.  10  allows  the  breecU  o|iuneil,  wen,  from  above.  Now  wu  have  yet  a  very  simple 
arrangemeut  at  g,  in  Figs.  1  and  3,  by  which  the  worm  of  the  screw  is  bound  to  catch 
It  once  its  groove  when  we  are  cloKlng  the  breech ;  p  is  a  strong  cog  ou  the  breech 
Tliii'h  striken  against  the  am)/,  in  Fig.3,at^'.  the  same  moment  whcu  the  worm  1eave:t 
ii«  Kniove,  When  wc  close  the  breech  we  will  hove  our  bond  resting  at  tha  handle, 
{*rv  Fig.  10.)  aud  bring  the  breech  in  its  due  posltioa,  and  then  tiirci  it  around,  by 
wliicb  it  uiuHt  cntch  at  once. 

By  the  arranuem^nt  of  the  arm  )n  Fig,  2  it  may  prove  necessary  that  the  partr  tcdare 
not  niov"  fHrtiier  against  the  left  side  of  the  cuunou  than  it  is  when  the  breech  is 
closed.  This  can  easily  be  accomplished  by  the  part  E  in  Fig.3,  which  is  in  connection 
with  the  arm,  and  rests  on  the  bottom  of  the  ciinnou.  In  Fig.  1  we  need  not  to  provide 
fortlmt,  Nsthuarm/willrestatGon  the  cannon  any  way.  In  Pig.5  weeeotbescrew- 
ureeob  of  Fig.  I  enlarged.    The  dotted  lines  show  the  way  of  the  worm  on  the  other 

On  applying  cnmnasses  we  can  easily  find  that  all  points  of  the  worm  will  leave  tk» 
froove  after  one  half  turn. 

Thp  gradation  of  the  worm  in  Fig.  !>  is  at  the  beginning  B°,  and  becomes  less  yet 
temnl  the  base.    The  longer  the  turn  the  higher  we  may  make  tbe  worm  of  the 

A,  B  is  the  center  line  of  the  bore.  Fig.  6,  on  the  right  side  of  the  line  D,  E.  is  a 
•WD  tilt  nation  of  tbe  cone  iu  Fig.  5,  l>nt  representing  a  single-wurmed  screw,  which,  by 
the  name  gradation  of  the  worm,  will  befreoil  after  one  half  turn.  Measure  the  distance 
bum  the  center  line  to  x,  and  than  from  the  center  line  to  2,  it  will  be  tbuud  that  the 
Krpw  is  freed.     I  would  give  the  double-wormed  screw  the  preference. 

In  Figs.  7  and  S  we  have  another  form  of  a  ecrew-brcech,  which,  in  view  of  solidity,  I 
Koold  prefer  to  all  others,  bnt  I  fear  it  will  be  rather  difficult  to  construct  such  screw 
*ith  tiK  due  ezaotnesB.  Such  screw  would  be  always  best  oud-wormed.  In  Fig.  7, 
*J<f'  M  means  the  ontline  of  the  cone.  The  next  to  do  would  be  turning  the  cone 
Ukp  a  fusee  in  a  watch,  and  after  that  is  done  we  turn  the  groove  F  F  in  Fig.  8,  by 
*hich  again  the  worm  a  a  is  formed. 

IF  we  want  snch  screw  to  be  freed  after  one-half  turn  the  groove  dare  be  made  only 
Mlf  IS  deep  as  L  J,  in  Fig.  7,  while  the  width  y  L  will  have  to  be  proportional.  1 
coDsidei  this  system  the  only  possible  one  to  tiausforin  mnzzle-loodera  into  breech- 
loaders practically. 

As  we  can  make  the  breech  of  the  best  steel,  we  can  make  t^  worm  of  the  breech 
ta  much  narrower.  Fig.  9,  than  that  in  the  barrel,  as  the  metal  of  which  the  hwrel  ia 
Mnitrnetad  is  weaker  than  steel.    Thus  we  make  the  beet  use  of  this  syatem. 
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In  Ilf^.  4,  wliich  sbows  the  breech  arrange  men  t  seen  from  the  I^  tliU,  0  U  the  tonch- 
hole  whrah  IcBds  to  the  center  of  the  bottom  of  the  bore,  in  a«cordBDce  bi  my  RDicle 
"how  to  give  pngentile*  the  grefiteHt  velocitj."  As  I  would  not  coosidern  caniion 
perfect  withont  an  airangemeDt  to  Are  with  percnmion-c»pi.  we  have  space  eoooeb 
in  the  ezcaration  of  the  breech  to  fix  one,  mm  to  facilitate  that  we  may  take  off  tbu 
eclge  of  K  at  B,  as  Teqnired. 

In  Fig.  11  we  see  that  the  end  of  the  bore  is  a  little  widened  at  r  *,and  also  that  the 
head  of  the  breech  is  a  little  wider  than  the  month  of  the  bore,  in  order  to  facilitate 
the  insertion  of  the  charge- 
Fig.  19  shows  a  gnn-ladle  for  heavy  ordnance ;  A'  V  are  the  handles  by  which  eithn 
two  or  fonr  men  carry  the  pn^ectile  M.  The  airanftement  y"  la"  is  not  very  neceesdry  if 
the  men  are  exercised,  and  hold  the  back  end  a  little  lower  on  introdncing  it  into  the 
barrel  notil  the  part  y"  poshes  against  r. 

In  order  to  speed  the  act  of  loading  in  battery-cannons,  I  thonght  of  fixing  the  ladle 
to  the  cannon,  Fig.  ID,  Z,  on  which  the  projectile  could  be  laid  white  the  breech  is  to  be 
opened,  and  coold  then  be  tnmed  in  in  a  similar  manner  to  the  breech,  guided  by  Q  Q; 
but  this  would  complicate  the  matter  too  mnch  withont  corrMponding  advantage; 
therefore  it  is  best  to  leave  it  off. 

In  small  cannons  we  can  insert  the  charge  withont  any  ladle  by  holding  the  pro- 
jectile in  the  left  hand,  introducing  it  into  the  back  of  the  conic  part  of  the  bnrrel  to 
the  proper  place,  and  poshing  then  the  prtjectile  with  the  right  hand  into  the  barrel 
The  left  hand  may  rest  at  the  same  time  on  the  worm  of  the  cannon. 

In  regard  to  cleaning  the  bore  after  shoi«,  I  must  remark,  that  this  can  be  done  with 
the  common  brush  ;  but  if  there  is  much  dirt  in  the  bore  we  will  have  to  take  care 
that  this  does  not  come  iato  the  windings  of  the  screw,  as  this  may  hinder  the  cioeiug. 

In  order  to  avojd  that  we  will  have  to  iusert  the  bmsh  and  turn  it  at  the  same  time 
screw-like  as  far  as  the  charge  reaches,  pushing  it  throngh  the  bore,  and  pulling  it  oat 
rapidly. .  Or  we  may  employ  a  cotton  brush  or  wiper,  which  keeps  the  dirt.  Snch  1 
saw  in  the  French  and  Prussian  navy.  Or,  at  last,  we  will  have  to  construct  the 
cannon-bmsh,  as  in  Fig.  13,  that  is,  with  a  case  of  plate-irou  or  copper,  R;  T  the 
bmsh ;  W  the  stick.  This  cose  is  flttiug  to  the  bore,  and  rather  a  little  larger.  Wbeu 
the  brush  is  pushed  into  the  bore  another  man  holds  the  case  in  its  place,  and  whea 
(he  bmsh  is  palled  back  this  will  take  up  the  dirt.  The  case  may  be  hit  by  mosket- 
biilleta ;  or  else  defective,  it  will  answer  as  long  as  the  brush  does. 

If  this  arrangement  should  be  accepted,  and  we  would  like  to  spare  the  man  for 
holding  the  case  during  the  act  of  brushing,  we  oau  acccmplish  that  by  making  a  Inre 
through  the  whole  length  of  the  stick,  and  introducing  into  it  an  India-nibMc  line, 
which  mns  near  the  bmsh  over  a  roll,  Fig.  14,  and  is  faat«ned  totheoaae.  The  work- 
ing of  this  arrangement  is  evideuL 

The  end-queetion  now  is,  "Are  there  tarning-maehinee  for  monnfaetnring  snchscrewi 
with  the  proper  accuracy  T"  If  not,  I  will  invent  one  in  due  time,  provided  that  luy 
breech-loodiug  system  finds  approval. 

If  we  compare  my  system  with  any  one  now  existing,  and  if  I  had  tbe  time  to  wril« 
more  on  this  subject,  to  compare  it  uot  only  with  the  existing  but  all  ponibU  njniem*, 
we  would  find  that  mine  allows  the  quickest  opening  and  closing,  and  as  the  prujeclile 
and  charge  is  broogbt  at  once  at  its  place,  tbe  act  of  loading  will  be  effected  in  tbe 
shortest  possible  time.  We  c>pen  and  close  the  qaickest  beeanse  there  are  only  I«e 
motions,  which  are  the  easiest  possible  to  perform ;  because  they  are  aroond  axis,  and 
therefore  we  are  enabled  to  shoot  the  quickest.    Thisaystem  has  also  the  most  excellent 

Eroperty  of  allowifig  the  obarge  to  he  "set,"  that  is,  pressed  into  the  barrel  by  tbe 
reech,  especially  then  when  we  employ  prujectiles  with  lead  rings. 

If  1  would  uot  abhor  to  complicate  the  breech  more,  I  could  reduce  the  motions  of 
opening  and  partially  also  closing  to  only  one. 

I  have  already  explained  that  a  common  screw-breech  is  the  most  solid  one,  but  I 
can  prove  that  my  conio  screw-breech  is  yet  more  so,  because,  by  equal  lengths  of  the 
screws,  mine  will  have  a  mnch  longer  worm. 

Sappoaing  the  reader  <s  acquainted  with  the  French  breech-loading  system,  I  will 
mention  what  frigate  Captain  Ziegler,  of  the  Austrian  navy,  says  about  it : 

"If  at  all  the  material  (cast  iron)  iecoueideredsafflcientlysolid.thereisoool^ectieD 
against  this  breech-loading  sysi«m,  (with  whiob  1  am  also  related.)  because  the  burel 
isless  weakened  thanhy  Krupp'sor  AnDstn>Dg'B,aBit  hasiio{Mr«ln  across  direction." 

Now  it  is  evident  that  my  breech  must  be  more  than  twice  as  solid,  because,  in  th« 
French  breech,  the  worm  «f  tbe  screw  is  cat  out  on  oorrespondlng  parts  so  as  toeuabl* 
tbe  breech  to  be  inserted  fbr  its  whole  length,  and  bat  then  it  is  tnmed  for  one-fonrth. 

Now,  I  hope  this  will  be  found  well  studied,  and  will  alsoflnd  the  deserved  approval, 
as  it  is  to  n^y  notion  tbe  best  possible  system  of  breeoh-luading,  and,  if  accepted,  yua 
may  expect  much  on  that  sulifect  out  of  my  pen,  of  uo  less  importaoce. 

*  C.  GAGSTATTER, 

705  Chtttiivt  ilreel,  Mai  Lcitit,  Uimnri- 
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idiz.—T  fo^t  to  B»j  in  tha  proper  place  that  IJ-  oftliber^pace  for  the  breech 

„  if  the  cone  will  be  dependeat  from  the  thickness  of  the  body  of  the 

Tlie  more  we  increase  the  sntdatioD  of  the  worm  of  the  screw  the  ttronftei  we 
m»j  niake  the  worm,  bat  that  u  limited.  The  measures  fur  the  worm  of  the  screw 
1  Gad  as  follows:  Reckon  the  half  uironmference  about  1  inch  or  so  off  from  a,  of  tfae 
cnne,  Tia.  13,  and  reckoti  with  6*^  or  6"  gradation  the  hiEhoeBS  of  the  half  winding, 
iDd  be  this  for  instance  from  dtob,  then  will  be  a  d  the  highness  of  the  worm  of  the 
ftifv;  then  take  the  middle  of  b  d,  draw  o  e,  and  we  have  the  cross-cut  of  the  wonn 
ui'  the acrew,  a  e ed,  that  te of  the  it ci able- wormed  one.  For  the  single-wormed  one 
the  irckoDJug  ia  the  same,  bat  the  cross-cut  would  be  a  d  n  b. 


BEKsoN'a  a  UN. 

So.  ai.]  Office  op  HttRRnr  W.  Griswold  &  Co., 

104  Chambers  itrml,  Nea  Yorli,  Aagiul  14,  1873. 

Dear  Sir:  I  beg  leave  to  submit  herewith  a  drawing  (a  guu  will  l>e  also  submittetl 
if  rinired)  of  "Henson's  breech-loodiug  and  breech -recoiling  snn,"  that  iu  aclaal  jtrac- 
li'nhas  given  results  anpurior  to  a  solid  gun  of  ihe  same  caliber,  and  accomplishiug 
iiincb  beyuiid  the  impressions  formed  bf  a  theoretical  examination. 

At  «arh  discharge  the  butt  recoils  from  the  tiarrel  proper,  which  latter  dotn  not 
•pp*v  to  receive  the  least  shock,  thereby  leaving  aclear  open  space  for  reloading. 

Atrial  was  made  of  placing  an  independent  paper  wad  between  the  powder  and 
Imecb,  and  it  was  left  m  the  same  position  aflwr  the  discharee  that  it  occupied  pre- 
iiou«1y.  though  the  shot  bad  been  projected  with  great  force  and  the  breech  recoiled  to 
ilsproper  position  for  reload  lug. 

Uoptug  to  hear  from  yoa,  1  rumaiu  yours,  &o., 

MEBEirr  W.  GEISWOLD. 

Qtaanl  R.  H,  K.  WHrTKLEV, 

iVetidnt  Board  aa  Heavy  Ordnaaae. 

P.  8.— Have  working  draniiigs  for  IS-iach  gun. 


i"«-  loa.]  Office  of  M.  W.  Ghiswoi.d  &.  Co., 

NcK  Tort,  Jugvil  iM,  1872. 

Gkntlfmev  :  I  desire  to  call  yonr  attention  to  a  few  points  relative  t«  the  "Henson 
pin,"  some  of  which  were  spoken  of  by  individual  members  at  the  titiiu  the  rough 
sicxki  was  presented. 

1.  It  opens  a  field   for  iDvestigation  by  its  introducing  a  fl«io  prindpU  in  heavy 

i-  A  gnn  of  this  form  ttparatet  the  two  strains,  can  be  made  of  «lrocct  unlimited  site, 
•ml  Ki»es  a  perfwt  control  of  the  recoil. 

1  A  more  perfect  burning  of  the  powder  is  secured,  and  each  discharge  opens  the 
we  ftoni  muizie  to  breech,  for  the  admission  of  cool  »ir,  and  for  entering  the  next 
fhitfw. 

t-  The  full  force  of  the  powder  is  exerted  npon  the  ball  before  the  breech  recoila. 
nii  vs*  proved  by  the  penetrating  force  of  the  discharged  ball ;  also  by  the  fact  ibat 
'MgMcheck  or  wad,  placoil  between  the  recoiling-h reach  and  powder,  remained  in 
iM  UDiH  poBition  after  tbe  diecbarge  thai  it  occupied  previonsly,  showing,  conclusively, 
110  ms  or  eiplosive  force  iHcaped,  and  that  the  hall  wusfhove  parsed  out  of  the  mnule 
wion!  the  breecli  recoiled. 

■>•  It  can  be  tired  at  any  desired  angle,  (the  model  does  not  show  this,)  and  with  the 
*J<*l«sl  rapidity,  aa  there  are  no  moving  of  parts,  before  or  ^fter  the  entering  of  each 
•We. 

0.  As  tbe  barrel  does  not  recoil,  the  officers  and  men  are  protected  from  stray  (or  well 
"inrlHl)  sIiot«  through  the  ports. 

'■  ThB  constmctiou  of  tl 
t»(!e  of  the  highest  point  a p „ 

-^1*  trial  made  before  some  of  our  most  prominent  engineers,  (outside  of  your  Im- 
l^^xii'te  pmreaaion,)  it  was  proiiounoed  a  most  perfect  snccess,  in  every  particular,  and 
IU  many  poiute  surpassing  all  other  guns  where  an  extremely  heavy  caliber  was  re- 
||iiir«l 
"K  flnt  gun,  of  the  required  size,  with  a  steel  or  iron  rifled  barrel,  will  be  made  for 
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951) ,000;  art«r  that  at  ancli  price  aa  may  be  agrued  upon,  or  at  a  royalty  of  aae  cent  p«r 
pound. 

Hoping  tlie  Hentw>n  gun  may  be  selected  by  your  board  of  c^niniiiatiou  as  one  of 
the  u umber  fur  triul, 

I  am  yours,  respectfully, 

MERRITT  W.  GRISWOLD. 
COMMUSiox  ox  HKtvr  Onus  A  SCR, 

Geaerat  11.  H.  K.  If  hiltley,  Preiidciit. 


ALOKZO  iiriTircocK, 

No.  30.]  Kkw  Youk.  July  17,  1S2. 

Gknti.kmeu  l  I  liProivUh  snbmit  drawings,  speciHcatioDS,  and  evidence  of  my  plsn 
far  couHlructing  lipuvy  iirdtiauce. 

Very  respectfully,  . 

ALONZO  HITCHCOCK, 
Xo.  MS  »e»i  t'ifty-^lk  tlrael,  -Vew  I'oritCiljl. 
Tho  Hon.  Board  ok  Hkavy  Ordkaijci:. 


Imjirarrd  proOM  nf  forging  wrovglil-iron  or  iM  eannon. 

In  presontiug  an  improved  plan  or  process  of  forcing  cannon,  it  may  be  dwinwi 
secnwury  to  state  a  few  facta  in  relnliim  to  some  of  the  important  resollii  oblaiited  liy 
my  prorf[«  iif  forjjiog  large  masses  of  iron. 

Fur  nMsiinN  pi-rfittly  well  understood  by  all  scienlillc  anil  practical  iron-Korkiri,  it 
has  l>een  heretofore  impiiMible  to  forge  a  cannon  by  any  known  process  withnnt  ilr- 
stroying  the  tensile  atn-ngtli  of  the  wrought  iron,  it  being  impossible  to  heat  this  eanr- 
uioiui  nni!<H  of  iron,  coDRisting  of  several  tons,  to  a  welding  heat  throughout  the  vliiilu 
tniisa,  without  keeping  it  in  a  candescent  state  for  many  hours,  when  it  is  welt  knnnu 
that  tb<<  hrst  wrouglit  iron  andergoeii  a  total'chauge  th>ui  the  fibril  to  the  cryiitalliiie 
stale,  lotally  utiflt  for  the  use  intended. 

But  it  ni'fds  no  further  nroof  of  the  necossily  of  some  improi-ement  iiP  thnnodc  nl 
forging  cnuiion,  when  we  know  that  all  attempts  heretofore  have  proved  disailrea'  md 
tignal  faiiura.  wilhoiit  exception.  [This  wa^i  written  in  I8GG,  since  which  time  theru 
have  lieen  slow  hut  positive  and  in  some  rases  satixfaclory  improvemenls.] 

Prominent  among  the  inventors  in  this  line  are  Sir  William  Armstrong,  Mr.  Wbil- 
worth,  nnd  Hr.  Krupp. 

In  185U  I  ha<l  occasion  to  dispute  Sir  William  Armstrong's  claims,  which  I  did  in  the 
following  article,  addressed  to  the  Chicago  Daily  Herald; 

The  Armttrong  gnu  aol  a  neto  incenfioR  ia  tkU  coaatrjr. 

Ever  since  the  extraordinary  efforts  made  in  France  and  England  to  improve  their  can- 
non, weliave  been  fearful  that  our  country  would  be  left  entirely  in  the  lurch  in  these  im- 
provements, as  the  whole  patronage  of  tlioHS  governments  has  lieeu  brought  to  bearniKHi 
this  subject,  and  not  without  good  results,  as  whs  sufBcieutty  denionstralicd  by  liie 
French  gun  in  the  late  war,  anil  England  uow  claims  that  they  are  ahent  to  produce 

Be  this  as  it  may,  we  are  now  satisAed  that  we  are  not  only  ap  to  the  time  In  ant 
country,  but  that  we  can  produce  a.  gun  far  superior  to  eitlier  of  the  above,  and  never 
could  an  invention  of  this  niagjiitiide  be  mom  opportune.  Below  we  pubiish  a  cuin- 
ninnicntiou  from  Hr.  Hitchcock,  of  this  city,  and  we  will  say  here  that  we  have  eiamineil 
the  whole  details  and  process  by  which  tbeae  results  are  attained,  and,  so  far  as  oar 
judgment  goes,  are  perfectly  satisfied  that  it  has  all  the  merit  that  is  cliumed  for  il. 
Though  wedou't  profess  to  be  practical  or  scienlilic  in  such  matters,  the  whole  [in>- 
cess  strikes  ns  as  being  at  once  so  simple  and  plain  that  there  can  he  but  one  opinion 
expressed  upon  Its  merits;  andwedonot  hesitate,  unconditionally,  in  recommeudinK 
onr  Goverment  to  take  up  this  improveuicut  and  give  it  a  fair  t«st,  especially  as  it  i> 
attended  with  comparatively  but  very  little  cost,— [Ed.] 

3b  Ike  Editor  of  tke  Chieage  Daily  Herald : 

DoDbtloea  your  atteotiou  has  frequently  been  called  to  the  late  Improvement  in  can- 
non, both  in  this  conutry  aud  in  Europe,  and  prominent  among  the  late  lupioreDiuuu 
is  the  ArmalDDg  gun. 
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It  U  elaimeil  for  this  enii  tbat  it  is  the  most  perfect  and  most  effective  gun  that  bas 
tverbn-u  invented,  Aua  tt  has  already  enrne«l  a  knighthood  for  its  inveutor. 

ttutin  urderto  show  yon  tlist  it  is  nut  new  in  priaciple  of  construct  ion,  I  propuw 
lo  give  yon  my  little  experience  in  this  class  of  ^nns.  Some  sixteen  or  eighti^eu  years 
ago,  when  Captain  Stockton  proposed  to  fctlge  bis  bis  f^un  of  nrouglit  iron,  my  atten- 
tion ma  partieatarly  called  to  this  sniiject  of  welding  large  masses  of  iron,  not  tbat 
there  vae  any  prospect  of  sQccess  iii  forging  tliis  gun  as  proposed,  but  from  certain 
welMcDon-u  practical  difBcDlties it  must  inevitably  prove  a  failure,  as  it  diil.  It  was 
Tf  17  easy  to  tell  how  it  conid  not  be  done  ;  bnt  lo  tell  how  it  amid  be  done  vras  strietly 
apcisonal  qnestioD,  which  I  itnmedintely  set  myself  about  to  answer^  and  really  1  found 
•0  many  ilifflcnlties  in  the  way  that  I  tried  many  devices  to  avoid  tlie  necessity  of 
weldingsncblHrgeraassesof  iron,  Hs  for  caiiiiou,  only  one  of  which  I  will  descHbH  here, 
which  will  gu  to  show  at  least  an  estraonliuarj'  coincidence. 

I  giropoMMl  then,  in  order  to  combine  thu  greatest  amount  of  strength  with  the  least 
lotonnt  of  raaterinl,  to  form  a  tube  of  siiitikble  dimenaious,  eitiier  of  wrout;lit  iron 
orfaat  steel,  aronnd  which  I  propose  to  shrink  a  series  of  heated  bands,  from  end 
lu  end,  when  another  tier  of  bands  would  be  sliTuuk  over  the  Urat,  so  aa  to  break 
joints,  and  so  on  until  the  desired  strength  be  attained. 

Here,  then,  we  have  the  Armstrong  gun,  practically  and  snbatantially  the  aame,  the 
unly  difference  being  in  the  laonner  of  hooping  or  bandiug  tliia  tube,  Sir  William  Arm- 
tfrong  using  a  continuous  band  or  bar  of  iron  wound  on  hot  from  one  end  tu  tbo  other, 
and  then  back,  and  thns  continued  until  suftlcient  strength  is  ac<iuired.  Which  of  the 
tMD  plant  is  the  best  could  only  l>e  known  by  practical  test,  wbicU  I  feel  nu  ititerest 
in  uow,  as  I  think  now  ns  tben  that  there  are  »emt  donbts  about  the  practicability  of 
cither  invention  under  extraordinnry  circumstances,  not  necessary  h)  mellliou  now  ; 
mil  inasiuncli  as  there  were  some  doubts  in  my  mind  about  this  mode  of  cuDatriiction, 
10  aay  nothing  about  the  expense,  I  did  not  feel  at  libvrty  to  bring  it  forward ;  beaides, 
I  was  constantly  under  the  impression  tbat  tbe  great  problem,  haw  tu  forge  lai^ 
■uwes  ot  wrought  iron  or  steel  without  injuring  its  qnality  iu  a  single  point,  cuuld  be 

Accumpauyins  this,  yon  will  fiud  drawings  and  models  of  my  process  for  forgiug 
tirge  niaases  01  iron  or  steel,  or  both  combined,  and  1  will  leave  it  to  yon  to  say 
whether  or  not  I  solred  this  problem  aatisfactorily. 

I  urapuae,  then,  to  forge  a  gau  of  wronght  iron  or  cast  steel — or  both  combined— 
>&,  far  instance,  the  lining  the  inside  of  the  gun  with  steel,  or  welding  on  a  steel 
Ixtech  after  the  barrel  bus  been  bored  and  ritled,  of  any  given  weight  from  ten  to 
tni^nty  tons,  without  tbe  leust  possible  chance  of  a  Saw  or  imperfection.  In  abort,  I 
can  forge  any  amount  of  wrought  iron  or  ateel,  as  in  uuna  or  shafting,  into  one  solid 
linuiogeneoDs  mass,  when  every  part  and  parcel  of  said  mass  ahall  be  as  perfect  as  tbe 
brst  hMtunereil  iron  or  steel,  and  more  perfect  in  its  texture  and  tensile  atreugth  than 
tbe  best  rolled  iron  of  commerce,  and  this  can  all  be  done  by  one  man  if  necessary. 
Heing  able  to  accomplish  all  of  this,  I  um  prepared  to  make  a  g\iu  as  much  superior  to 
the  Armstrong  gun  as  the  Armstrong  ^un  is  superior  to  the  oMitiary  gun,  far  snperior 
in  strength  and  dombilitr,  lighter,  and  at  least  50  per  cent,  cheaper  I 

ALONZO  HITCHCOCK. 

CniCAOO,  August  9,  1659. 

It  wonld  seem  by  tbia  comraimieatiou  that  I  fully  c< 
Sit  William  did  not  conr  -  '  -"  -  '  -  -  ■  =- 
iments  np  to  tbis  day. 

In  BDbinittiiig  my  proposition  to  the  board,  I  stated  that  I  sobmttted  drawings, 
ipecl  Seal  ions,  and  oviuenoe  that  my  principle  of  forging  oiuuon  is  correct,  which  I 
•Mil  enilcavnr  to  show, 

My.Srat  evidence  will  be  found  in  Mr.  Alexander  L.  HoUey's  Treatise  on  Ordnance 
and  Armor,  in  which  he  so  admirably  and  ably  illustrates  and  describes  my  process. 
I  Iherefiire  transfer  the  whole  of  his  article  to  these  pages  with  accompanying  cute  of 
tbe  forge. 

"Tn  carry  out,  in  tbe  fabrication  of  large  cannon,  the  principles  of  aound  welding 
considered  above,  Mr.  Alonzo  Hitchcock,  of  New  York,  proposes  the  syst«m  illustrated 
)>J  Fig.  192.  The  iron  is  heated  iu  a  ivverberatory  furnace,  to  avoid  its  contact  with 
^nlphnr  and  other  impurities  of  cool.  Tbe  gun  is  formed  of  rings  of  wrought  iroD  or 
lew  eiee!  made  witbout  welds.  The  rings  are  so  formed  as  to  be  united  Hrat  io  the 
'^''ler,  that  the  superflaous  cinder  may  be  squeezed  out.  The  anvil  (b)  is  seated  on 
th^  piston  of  a  hydrostatic  press,  (e,)  so  as  t«  b«  lowered  as  the  sQccesaive  rings  (a)  are 

"Tbe  fnmace  (/)  is  situated  between  the  anvil  and  tbe  steam-hammer  (A)  and  so 
arranged  that  the  rings  project  Into  it  &om  below  and  the  hammer  drops  into  it  from 

"  Th«  ring  to  form  the  mtuzle  of  the  gnu  is  laid  apoa  the  movable  anvil  and  pro- 

*>"  ,,  Google 
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it'cte<l  sufQciriitly  iuto  the  fnrnnce  to  allow  the  flame  to  raise  it  to  the  welding  heat. 
Meuuwliile,  In  another  part  of  the  fiirnaco,  thv  riuj^  (k)  are  heutnd  to  neldiog  id  tli-' 
Baiiit!  time,  by  proportiouing  thu  beat,  by  lueaoa  of  ilainpera,,  to  the  relative  bnlks  nf 
tfao  two  pni1a.  Without  removing  the  parts  from  an  atmosphere  in  which  there  is  very 
little,  if  any,  oxygen,  they  are  laid  together  and  instantly  weldeil  by  a  few  itrokes  nf 
the  Bteani- hammer.  The  anvil  is  then  loirered  by  the  thickness  of  aii»ther  ring,  and 
the  uinie  pnicess  Is  re|)ented.  Alihongh  the  gmi  luay  be  of  any  size,  the  parls  actnally 
united  nt  one  operatiun  may  be  nindu  so  light  by  reducing  tlieir  tfaickoess  that  tl»' 
pressure  of  a  banimer  of  moderate  weight  will  be  adequate. 

"  And  when  ttie  whole  o|>eration  of  upsetting  is  conliued  to  one  joint,  exactly  tlir 
requisite  pressure  for  that  joint  cun  be  applied,  and  there  is  nu  fear  of  itijiirinR  other 
parts  by  setting  it  up  soundly,  because  the  mass  uf  the  gun  l>elow  it  is  cold  and  forinii 
a  rigid  pillur,  practically  a  coutinnatiou  of  the  anvil. 

"The  bliiwu  npou  the  end  of  the  Armstrong  coil  have  to  weld  a  great  namlier  of 
Joints  ;  those  ucit  the  anvil,  and  those  that  from  bad  fitting  require  the  most  pressnrr. 
are  not  always  set  up  until  otlier  parts  of  the  tnl>e,  which  is  a  loug  column  sofceneil  by 
heat,  are  liulged  and  distigured.  To  avoid  destroying  the  tuliea  in  this  way,  they  art 
raaile  in'Shnrt  lengths,  which  have  to  be  joined  by  a  subsequent  procvas  at  a  considera- 
ble cost.  Even  these  ore  bul)(ed,  and  huvuto  be  restored  to  tbe  cylindrical  shape  b; 
'  patting.' 

*'  It  would  appear  that  all  tbe  conditions  of  sound  weldine  may  thus  be  obtained  il 
the  proveM  can  be  practically  carried  out.  The  objection  raised  by  some  iron- workers. 
that  the  single  ring  will  be  burned  before  the  larger  uiass  is  heated  to  weldinji, 
is  not  well  founded.  Certainly  tbe  heat  in  what  are  sntxitantially  or  maybe  practically 
two  dinVretit  furnaces  can  be  regulated  with  the  utmost  nicety.  Besidus,  the  uiaM  i» 
already  hot  before  the  ring  to  be  added  is  put  into  tbe  flame.  Locating  an  anvil  npnn 
mply  a  question  of  the  strength  of  what  holds  the  water.  A  screw  n  ~" 
^ '^  --it  be  liabl     -"  ' ' 


answer  the  purpose  and  would  not  be  liable  to  derangement,  s 

□ot  iiii|iortaiit,  auil  the  adjustment  does  not  take  place  at  the  instant  of  the  blow.    Oc 

the  screw  might  be  employed  simply  to  elevate  and  depress  the  anvil,  the  force  of  tlir 

blow  being  received  by  blocks  of  varying  thickness,  placed  between  the  auvil  and  iis 

bed. 

"  The  mechanical  dlGHcultiea  do  not  appear  to  he  eerions,  and  a  considerable  cost  of 
ap|iaratiis  is  warranted  by  the  certaiuty  of  sound  work.  Ttie  expense  of  dressing  llii' 
ends  of  short  tu lies  by  the  Armstrong  process,  and  uf  making  colossal  furnaces  and  biui- 
■nera  to  heAt  and  condeuse  a  30  or  40  ion  forging  to  the  core,  is  dispensed  with.  Indenl. 
tlie  fiiruace  may  be  a  tittle  larger  than  that  employed  for  gas-welding  the  Armstruti;: 

"  Mr.  Hitchcock's  process  was  intended  especially  for  fabricating  gnus  of  low  strtL 
the  ringH  to  lie  made  without  welds,  by  being  onginally  oast  in  the  form  of  small  thicl> 
rings  and  then  rolled,  in  a  moditicatioD  of  the  tire-rolling  machine,  t«  a  larger  diameirr 
and  a  mnntter  aection.  This  treatment  would  develop  an  endless  grain  in  the  ringK  to 
ttie  direction  of  the  ciron inference.  *  •  •  Again,  verj  short  AmiRtroug  coils  conid 
be  nelded  together  by  Hitchcock's  present  process." 

Mr.  Hiilley  also  says,  on  page  362 :  "  Cast  iron,  cast  steel,  and  bronze  may  be  weldnl 
At  a  meliliig  heat ;  but,  altliua^h  wrought  iron  cannot  be  melted  at  a  practicable  beni, 
every  inin-worker  knows  that  it  con  be  treated  so  as  to  have  as  mncli  strength  nt  tlir 
weld  as  elsewhere,  and  sometimes  more  strength,  because  Ihe  iron  at  this  pomt  is  bel- 
ter worked. 

"  Heni^e  it  apjiears  that,  altbongb  in  ttie  general  practice  welds  ore  treated  us  Kenk 
points,  and  h  still  further  allowance  is  made,  especially  in  large  forgiiigs,  fur  acluil 
aeauia  or  flaws,  there  is  no  physical  law  against  sound  welding  if  iron  and  iron  arr 
brfluuht  together  at  a  proper  beat  and  under  the  proper  pressure." 

Tin  (inty  thing  new  that  I  contd  suggest  or  alter  after  so  uiauy  years  have  elajisnl 
in  my  Srst  conception  of  this  plan  of  forging  would  lie  simply  to  change  the  revFr- 
beratury  furnaces  to  gas-furnaces,  which  I  think  would  be  cheaper,  and  certaiuly  mncb 

FKTther  irideHce  of  Iht  praclicahUitg  of  my  principle  of  forging. 

The  joint  committee  appointed  under  the  resolution  of  the  Senate  and  House  of  Stf- 

resentatives  of  the  30th  of  March,  1867,  to  investigate  Ihe  purchases,  contracts,  Mil 

esperinients  of  the  Ordnance  Department,  having  completed  their  labors  as  far  9" 

related  to  expurimenta  on  heavy  urdaance,  submit  the  following  report  thereon  : 


Timothy  A.  Hunt,  commodore,  U.  8.  N.         ■ 

'J6.  Question.  Wliat  was  your  conclusion  in  regard  to  the  princijile  u|>an  wbjcli  lit. 
Amee  has  been  manufacturing  these  wrouglit-iroa  guns  f — Answer.  I  think  liis  princi- 
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jAe  is  the  beet  ve  know  of  at  the  preBent  day ;  think  it  will  miUcd  the  best  gon.    I 
think  it  U  a  mnoh  safer  way  than  welding  them  in  coils  as  the  Armstrong  and  other 
giiDs  are  mode. 
Theodore  T.  S.  Laidley. 

59.  Q.  la  it  poaaible,  in  yonc  opinion,  to  make  n  weld  of  a  wroDght-iroa  gaa  so  per- 
fect ttiut  it  will  not  ba  a  weak  spot  in  the  gan  T — A.  I  think  it  can  be  done. 

60.  q.  Wh«I  do  you  think,  then,  of  the  principle  of  monofoctuting  giina  as  Mr. 
Ames  boa  undertaken  itf — A.  I  do  not  know  whether  Mr.  Amea  can  make  a  perfect 
veld  iinifonnly  or  not  in  such  large  maaaea. 

fO.  Q.  Du  I  understand  you  to  say  this  Amea  gun  ia  the  atrongeat  that  you  have 
ever  tested,  tried,  oi  know  anything  abonl  T — A.  When  the  welds  ace  well  made  it  ia 
tbe  BtTong««t  gnn  I  have  ever  known. 

Q.  A.  Gillmore. 

58.  Q.  Give  your  opiniou  generally  abont  the  nse  of  wrought-iron  gnna  and  their 
Talae  aacogipued  with  caat  ones. — A.  A  wrongbt-iron  gun,  in  my  opinion,  if  mode  by 
(his  proceaa  of  welding  rings  together,  which  ia  Mr.  Ainea'a  patent,  and  we  can  get  a 
gan  without  defective  welds,  womd  be  one  of  the  moati  valuable  guns  we  could  have  ; 
snd  I  believe  tbata  defective  weld  would  be  developed  in  proving  a  gun.  If  it  does  uot 
break  in  the  proof  charges — say  eight  or  ten  heavy  charges — I  should  regard  the  welds 
good. 

Isaac  French,  (forger  of  Ames's  guns). 

IL  Q.  Will  you  atate  briefly  tbe  manner  iu  which  tbe  gnna  (Ames's)  were  mannfac- 
tared,  &c  I — A.  •  •  •  •  •  There  were  three  TiugH,  tbus:  one  inside  of  the  otber. 
Tbe  middle  ring,  which  is  ten  inchea  in  diameter,  projecta  abont  fivc-eightha  of  an  inch 
fram  tbe  otbec  on  tbe  side  tbat  goes  on  to  tbe  g""-  "^^^  oltject  of  this  prt^cction  is  to 
bave  it  strike  in  tbe  center  of  tbe  weld,  thecenCerof  tbe  gun  first. 

14.  Q.  When  the  weld  is  perfectly  made,  ia  there  any  weakness  at  tbe  welding 
point  t — A-  1  do  not  see  why  there  snuuld  be,  any  more  Uian  at  any  other  part  of  the 
gon. 

15.  Q.  Is  it  OS  strong  there  as  at  any  other  portion  of  the  gun  t — A.  I  do  not  see 
why  it  is  not. 

18.  Q.  Did  yon  have  any  failure  to  make  tbe  welds  during  yoor  experience  t — A, 
Xo,  not  OD  tbe  guns  tbat  I  made. 

IT.  (j.  Did  Mr.  Amea,  iu  making  any  gnna,  fail  in  making  a  weld  at  any  timet — A. 
We  tried  varioua  ax^riments,  and  sometimes  the  welds  were  not  perfect. 

IS.  Q.  But,  after  the  system  was  perfected,  you  thiuk  the  wehls  were  aiicb  as  could 
be  depended  U[Hm  I— A.  1  think  the  eleven  guns  were  perfect  welds,  and  were  as  solid 
there  as  anywhere. 

Mr.  Jamea  WIlsou,  (foreman  and  forger  at  the  Washington  navy-yard.) 

5.  Q.  Are  welds,  when  perfectly  made,  as  strong  aa  any  other  part  of  the  icon  f — 
A  Yes  ;  I  think  they  ore  quite  aa  strong. 

6.  Q.  What  is  yoar  opinion  about  the  poaaibility  of  making  |ierfect  welds  in. large 
■DisMS  of  iron,  if  you  bave  suitable  tools  and  furnaces  I — A.  I  think  you  can  do  it  and 
liiilie  them  perfect. 

1-  Q.  Yon  have  beard  theayatemofmanufacturedeacribedhereof  Mr.  Aluea'a gun f — 

d.  Q.  Will  yon  atate  if  you  have  any  doubt  that  the  welda  could  be  mudo  perfectly 
by  (hat  ajatem  t — A.  I  biLvc  no  doubt  in  tbe  world  ;  I  believe  it  can  be  dune. 

9.  Q.  Then  yon  think  there  ia  no  reason  why  large  masses  of  iron  xliouUl  oxldlzu  so 
<u  to  prevent  welding,  if  only  akillfully  and  properly  manufactured  f — A.  None  in  tbe 
world. 

10.  Q.  Will  not  large  masses  uf  certain  iron  be  longer  In  oxidiziug  than  smaller 
<|uiatities,  owing  t«  the  greater  amount  of  beat? — A.  No,  I  do  not  think  they  would. 

U.  Q.  Do  you  think  that  would  be  in  proportion  to  the  surface  prcaeuted  f — A.  Tea  ; 
I  da  not  see  any  difference  in  tbat  respect  between  a  large  and  a  small  piece. 

William  W.  Brailley. 

G>  Q.  Did  yon  have  oppDrtnnities  of  observing  the  manufacture  of  gnus  f~-A.  I  did, 
perfectly;  I  touka  great  interest  in  it,  and  saw  everything. 

J.  Q.  What  was  yonr  opiuon  of  the  value  of  that  system  fur  making  strong  gone  t — 
A.  I  think  it  wan  a  moat  admirable  system — Che  bast  I  ever  saw  ;  that,  if  Iron  cannot 
be  put  together  by  that  system,  there  is  none  by  which  it  (uin. 

@.  Q.  The  whole  queatson  is  whether  welds  conid  be  made  perfectly  by  that  system. 
Do  you  think  they  could f — A.  Yes;  Ithink  tbe  plan  of  presenting  the  convexsurface 
is  the  true  one,  and  that  thus  all  tbe  scoria  is  forced  out  by  the  horizontal  hammer. 

All  the  evidence  tbat  Is  given  before  this  ooramie^on  in  relation  to  Mr.  Ames's  pto- 

oqTc 


600  BEPOBT  OF  THE  SECRETARY  OF  WAR. 

cess  of  wel(1iu|t  f(oaB  to  prove  beyond  doubt  only  what  wa«lon|r  before  knonD,  thai 
wroiiK'il'  irou.  if  properly  linniUed,  will  make  u  gun  of  more  thivn  aouble  tho  i>ower  of 
eudnrance  of  east  iron. 

Bnt,  iinfurtniiately,  Mr.  Amos'splan  of  ireldiuj;  bus  uenrly  all  Che  elements  of  failure. 
He  can  never  be  positively  sure  tbat  one  of  several  conditions  may  >iot  interveue,  ami 

Erevcutu  sound,  perfect  weld  all  over  tbe  surfaces.  Tliat  ho  luukes  a  bott«r  weld  bj 
is  process  only  proves  thai  be  usee  better  iitaterial,  itnd  experienced,  faithful  forgers. 

His  manner  of^  lieatins  tbe  fagot  and  bandlin^c  it  is  very  primitive.  There  are  tbre« 
elemoiits  here,  either  of  which  is  fatal  to  n  perfect  weld,  namely,  ntiilerbeatiogor 
overheating,  oxidiEinji  when  removed  from  the  furnace,  and  time,  these  daot^reua 
elements  beini:  duplicated  with  two  pieces  thus  handled. 

Re-heating  is  also  nnavuidable  and  a  dnugeroua  element,  so  far  as  tensile  strength  is 
concerned. 

How  to  get  Hd  of  all  these  perplexing  elements  occupied  my  miud  more  or  lew  for 
fifteen  or  twenty  years,  when  a  little  thought  in  tbe  right  dii-eetion  overcame  a  mulli- 
tnde  of  diOtcuittes ;  tbe  resnlt  is  this  very  simple  mechanical  forge,  which  enables  me 
to  handle  tons  of  iron  with  less  physical  labor  tlian  Rev.  Dr.  Coliyer  exiieiida  iu  forging 
his  horseshoes. 

I  have  conqnered  all  the  above-enumerated  dangerous  elements.  I  never  re-heat, 
never  overheat,  nor  nnderhent ;  never  have  one  piece  too  hot,  the  other  too  cold,  Ibr 
temperature  being  regnlate<l  in  either  furnace  by  the  luni  of  tbe  hand,  wherein  aii 
even  temperatnro  niay  bo  maiiitninud  for  hours  if  necessary.  I  avoid  oxidisiug,  be- 
canse  the  welding-surfaces  are  not  exposeil  %o  tlie  atmosphere. 

Lastly,  time  is  not  taken  into  account  iu  my  case,  for  1  can  literally  t«ke  my  own 
time,  and  put  the  two  surfaces  together  when  tlie  con<litious  are  exact.  And  it  makrs 
110  diffeicuce  under  such  circuuistnuces  whether  the  area  is  one  foot  or  twenty  teel  to 
be  welded. 

I  have  omitted  all  reference  to  experiments  in  foreign  countries  in  regard  to  the 
many  difterent  fabrications  of  heavy  ordnance,  fur  the  only  thing  that  has  been  prnv«il 
is  that  such  gnus  must  be  made  of  irou  or  steel,  or  both  combined.  Self-relianc 
is  a  fundamental  principle  of  success,  and  surely  we  have  the  material  whI 
talent  to  work  ou,  and  it  only  wants  capital  to  unite  them,  when  we  can  produce  Ibc 
best  and  cheapest  guns  Id  tbe  world. 

As  for  the  time  that  it  will  take  to  forge  a  gun  with  nij  mechanical  forge  I  caauol 
speak  very  positive,  but  any  practical  forger  would  not  probably  dtHer  mncli  from  IDJ 
estimate  when  he  understands  the  system. 

The  contrast  is  so  great,  however,  between  my  mode  and  all  previous  modes  of  forg- 
ing, t  am  awarothat  I  run  some  risk  of  being  considered  visiouafy. 

The  celebrated  HorsTall  gun,  which  took  forty  men  seveu  weeks  to  forge,  weighed 
about  twenty-six  aud  a  half  tons,  and  burned  up  about  twenty- three  and  a  half  torn 
of  iron  in  its  fabrication ;  nearly  50  per  cent. 

One  of  the  largest  forgers  of  heavy  shafting  tulis  nie  that  It  is  not  unusual  for  then 
to  burn  up  50  per  cent,  of  iron,  but  they  base  their  estimates  generally  upon  S3  pet 
cent.  Suppose  a  gnu  to  be  sixteen  feet  iu  length,  average  thickness  of  rings  eight 
inches,  then  twenty-three  welding  heats  aro  required. 

All  the  machinery  being  perfect,  and  the  workmen  well  drilled,  would  it  be  extrava- 
gant to  say  tbat  a  heat  might  be  taken  off  every  two  hours  1 

Here  we  have  forty-six  hours  instead  of  seven  weeks,  and  probably  6  per  cent  «ill 
cover  the  loss  of  material  instead  of  33  to  5U  per  cent.,  as  at  present. 

Tbe  labor  is  another  item  worth  considering,  for  I  cannot  cuuceive  when  more  than 
eight  or  ten  men  could  he  wanted  around  tbiaforge;  perhaps  half  the  number  mighi 

In  conclusion,  I  will  only  say  that,  if  a  mechanical  proposition  con  be  proved  with- 
out actually  performing  the  operation,  this  matter  of  forging  large  mftsses  of  itos 
orsteel  without  injury  to  the  material  would  seem  to  be  satisfactorily  proved. 

.first.  It  will  be  conoe<)ed  that  iron  and  steel  can  per/edlg  be  welded  under  favorable 
circumstances,  the  condition  being  perfectly  siiupte,  namely,  a  unifonu  tciupeiatim 
over  the  entire  surfaces  to  be  united. 

Seaitid.  That  those  surfaces  aro  to  be  brought  into  contact  when  in  this  perfect  sllte 
witiiout  the  intervention  of  any  foroigu  substance  or  gas  to  produce  any  niechaDical  or 
chemical  change  or  interference  at  tbe  instant  of  contact.  This  is  done  by  bringing 
the  two  surfaces  together  iu  the  same  atmosphere  thiit  has  produced  the  wekliD);  bea'- 
Thcse  conditions  aro  fulfilled  daily,  and  the  theory  and  practice  positively  proved  is 
tile  welding  of  Sir  William  Armstrongs  coil -sections. 

Third.  The  peculiar  construction  of  my  furnace  enables  me  l«  present  only  tbe  ent- 
faces  to  be  welded  to  the  heat  iu  the  furnace,  so  that,  while  the  eurfaoe  of  one  of  niy 
rings  may  be  brought  to  a  welding  beat,  tbe  uiideiside  of  the  same  ring,  say  b  incoH 
thick,  would  not  be  brought  up  to  more  than  what  is  technically  called  a"bbick 
beat,"  and  it  is  not  improbable  that  it  could  be  done  with  one  mncb  thinner,  ih^ 
will  depend  mainly  on  the  temperature  of  the  fanuM!e-he»t,8ndmetematteriof  det«''> 
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m  that  practically,  I  expect  to  improve  the  quality  of  the  inetalH  tliat  go  tlirongli  my 

It  is  a  rery  easy  matl^r  to  Bnbstituee  a  hyilraaljc  prewi  \n  the  place  of  my  hammer  in 
comlnnBtioii  with  the  Iiirnace,  ami  I  ani  oE  the  uphiinn  that  the  true  nay  to  Tt^rgtt,  i.  e.. 
Id  ■' upset "  anil  weld  the  ArroBtronn  coll,  is  by  biiihling  tliu  fnniacc  high  Knou^U  to 
receive  the  coil  ataiidiiig  perpeniliciilar.  nbicli  uiay  he  bIx  feet  long,  mure  or  leM. 
TLr  press  may  work  from  the  button)  or  froni  tbe  top  as  muy  be  required,  and  this  is 
nLst  I  pro)Ki3e  to  do  ia  forging  hollow  shafting,  for  it  upiHwrB  to  mo  that  this  coil  is 
pecaliarlv  adapted  to  the  fabricatiou  of  shafting. 

AI-ONZO  HITCHCOCK, 
408  ffVtl  F>fis-fiflh  Slrrel,  Xew  York. 

In  the  apeciltcatioti  of  one  of  my  patents  in  1863  will  be  found  the  fallowing  sen- 

"Oueof  the  sides  of  the  rings  should   be  slightly  dished  or  convex,  so  that  wheu  its 
coDvezside  in  placed  on  the  flat  end  of  the  pile,  the  scoria  and  oxide  are  squeezed  to  tDe 
exterior  with  the  llux  by  the  action  of  the  hainnier.  and  the  weldinir  of  the  fm: 
pile  is  comuienced  at  its  interior  an 


L  B.  No.  49.]  Army  BmuiiNa,  Nrw  York,  AiifiHit  12, 1872. 

8lH  :  Ton  are  reqnested  by  the  boani  on  heavy  cnnnon  to  fni'uish  ns  soon  as  practi- 
eable  estimates  of  the  probable  cost  of  the  plant  for  your  method  of  construe  Mug  a  IS- 
inch  rifle,  also  of  the  cost  of  the  gun  itavli;  accompanieil  by  such  further  information 
regardiug  the  details  of  your  nietbo<l  as  yon  may  ha  able  to  furnish. 
By  order  of  the  t>oard. 
Very  resnectfoilv,  sir, 

C.  E.  DUTTON. 
Firit  Lituteiianl,  Ordnance  lltoordtr. 
Aloxzo  Hitchcock,  Esq. 


So.  97.)  Nkw  Yokk,  duguat  19, 187*. 

Grstlemf.n  ;  In  regard  to  the  cost  of  tlio  plant  for  my  forge,  1  cau  only  give  au 
■pprolimite  ostimatA. 

Taking  Messrs.  Sclier^'s  estimate  for  the  hammer,  $10,440,  as  a  basis  to  start  from,  I 
muke  the  following  random  statements : 

In  absence  of  n-orking-drawingH,  and  nut  knowing  the  price  of  the  malerials  that 
are  to  enter  into  the  constmctiun  of  the  gnn,  my  estimates  ninst  bt>  very  imperl'cct, 
but  in  tbe  aggregiitu  I  hope  lu  cover  tiie  cost  as  far  as  the  estimates  go. 

Conimenciug  with  tbe  cylinder  of  the  hydraulic  press,  I  prupose  now  to  inakt  the 
internal  diameter  19  inches;  walla,  any,  6  Incbejt  thick,  and,  lor  Ihi>  lirst  one,  13  feet 
louj;,  weighing  abont  8  tous.  Tbis  casting,  at  |ItiO  per  ton,  #1,380.  This  cylinder  is  to 
lie  rc.eufiirced  or  hnuped  at  the  top  and  lirtod  up  with  a  st ailing-box ■ 

The  plnnger  or  ram  will  he  mails  also  of  cost-iriin,  18  incliee  in  dinmftcr  when 
tnraed  np,  wilb  au  intcrunl  core  6  inches  ami  14  feet  long,  with  the  head  lltted  up  to 
receive  tbe  anvit-block.  This  plunger  will  weigh  about  fivetono;  at  #160  per  ton, 
(Bttings,  9i50,)  (1,050. 

The  anvil-bloi^lt  proju-r  will  cousiHl  of  a  hirge  solid  casliii;!.  Kay  4  feet  diameter  and 
30  inches  thick,  wiih  four  arms  radiating  from  its  circnmfereuue  to  eiigHge  with  |H!r- 
DiBiwQt  upright  guides,  and  shonld  weigh  ahuii  1 8  tons ;  at  #135  per  ton,  |l,0tlO ;  4  guides 
>nd  BttiniE  for  anvil-block,  $1,500;  total,  (3,500. 

Over  the  top  of  the  anvil-block  wilt  Ire  placed  several  loose  blocks,  abont  3  feet 
diameter  and  t  foot  thick,  faced  np  in  a  Inthe.  The  castitign  of  liiese  Idiicks  will  weigh 
abont6,000|HiniidB;at6centBper  pound,  (480;  facing  up,  (3U0;  total,  (780. 

Theae  blocks  are  mode  to  ciimpensate  for  the  sbortnesH  uf  tlie  cylinder.  A  part  of 
these  would  have  to  be  taken  off  m  forging  a  gun. 

The  more  weight  of  iron  put  into  ttuiie  blocks  and  anvil-hlock,  the  better,  as  they 
ibsorh  the  moiuEDtum  of  tbe  bacnmer  anil  relieve  the  vylinder  of  strain. 

The  furce-pnnip  to  operate  this  press  need  not  he  very  heavy  or  exprnsive;  fur  all 
prscUcot  pnrpoaes  it  may  he  worked  by  hand.     It  may  he  estimated  at  $t,OOU. 

Probably  roveiberatory  furnaces  will  have  U>  be  used,  and  will  have  to  rest  on  a 
floor  sappurtfil  on  nruiiglit-irou  lieama,  passiDg  through,  as  it  were,  betweuu  the  legs 
of  the  hammer,  the  ends  of  the  beams  io  rest  on  piera  or  cust-irou  columns  exterior 
and  indepeudent  of  the  funuilation  of  the  hammer;  otherwiae  the  vibrations  uf  the 
hammer  might  iojare  the  lumace. 
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T  estimate  that  $5,000  will  put  up  this  fnmace  to  the  most  perfect  workiDg-o>^er 
inclDdiDg  tlio  craues  anil  accompaoyiug  gearing  and  tackle — 

Making,  in  all I^S.V^i' 

Extras 2,*v 

Total 2,1. 0»i 

Tliia  estimate  iloea  not  incliiile  the  cost  of  foundations  or  stack. 

The  rings  of  irLich  this  gun  is  composed  can  be  made  of  wrought  iron  or  of  lov- 
nelding  Bt«el.  Of  course  steel  is  fur  preferable,  and  I  have  lately  been  informed  bv 
the  agent  of  tho  Hilton  Works,  England,  tbnt  they  can  make  the  rings  as  I  want  tb^ni 
of  perfect  liomogeueous  welding  steel,  that  will  stand  n  tensile  strain  of  75,000  poQodi- 
per  inch,  at  10  cents  per  pound,  gold. 

J  shall  immdiately  coiniuunicate  with  tbsm,  and,  if  this  proves  tme,  it  will  not  W 
neceeaaiy  to  find  parties  to  make  them  of  wroneht  iron.  I  have  no  doabt  it  can  br 
done  in  our  own  country,  but  it  will  take  some  time  to  And  the  parties,  and  then  woald 
probably  have  to  wait  fnr  them  to  put  np  a  tire-rolling  machine. 

I  have  agreed  with  aomo  practical  iron-men  as  to  the  mode  of  mannfactiiring  the 
rings  of  wrought  iion,  if  necessary. 

Ifelow  you  will  see  that  I  propose  to  make  the  rings  in  two  parts  circamferentially. 
This  is  reducing  the  difSculty  they  complain  of  in  making  so  large  a  ring  aa  mte  io 
inches  in  diameter.  ■ 

It  will  be  seen  tliat  this  form  enables  the  maunfacturer  to  use  a  tire-iolling  machinr 
ill  conni'Clion  with  the  hammer,  by  which  moans  they  can  make  as  good  a  forjcing  a^ 
can  be  mode  of  wrought  iron.  In  any  event,  they  would  probably  cost  as  mucb  >>»  I" 
cents  per  pound. 

All  of  which  is  respectfully  submitted. 

ALONZO  HITCHCOCK. 
408  Weft  lytg-fiflk  itrrti,  A'ev  Tort. 

The  Honorable  Board  on  Heavy  Ordnance. 


WHEKLER   HUSBBLI. 

H.  O.  No.  3,  E.]  PBtLADELPBIi,  Seplttnbrr  11,  li^l. 

Silt :  I  have  the  honor  to  inform  yon  that  letters-patent  of  the  United  Stat«s  wi^rr,    | 
un  February  8,  1870,  granted  to  me  for  the  invention  of  a  process  by  which  onlnani-r    ' 
of  uny  caliber,  even  to  15  inches,  can  be  oa«(  direct  from  the  smettiog  furDac««  uhidj; 
pi){-iron,  and  the  gun,  when  cast,  be  pure  oait  attel  alt  through,  posseasing  enormow 
strength,  endurance,  and  prt^ectile  effect,  far  surpaeaing  anything  of  cast  irou  now  io 
the  service. 

Very  respectfully,  yoar  obedient  servant, 

WM,  WHEELER  HUBBELL, 
Alio  Inventor  and  Fatenlet  of  the  UniUd  Slatei  Xaig  Colmmbiad 
and  Per<M*rum  F«ta  and  of  SheU: 
Hon.  William  W.  Belknap, 

Secretary  of  War. 


[Indoaare.] 
No.  5.]  Thrte  SftdJUatiotii  of  heavg  rifled  ordnance  bg  William  Wheeler  Bvbbell. 

Plan  A. 

This  piece  of  ordnance  is  for  mnzile-Ioading,  bnt  capable  of  alteration  into  a  brMch- 
loader  on  my  plan  C,  herewith  submitted. 

This  gun  is  of  combined  steel  and  bronze,  upon  a  plan  or  principle  patented  tiy  an- 
the  13th  of  September,  A.  D.  1864,  for  seventeen  years.  It  consists  of  bronte  ra-4 
around  a  steel  tube  or  bore  and  breech,  forming  a  solid  steel  facing  within,  and  a  firm 
body  of  bronze  cast  and  cooled  upon  tho  steel  without,  forming  a  solid,  compact  nia»* 
by  the  nuiou  effected  by  the  fusion  of  the  bronze  upon  the  steel  tnbe.  Secondly,  a 
steel  band  may  be  shmnk  upon  the  out«r  surface  of  the  bronze  at  the  breech  alnnc. 
and  extending  as  far  forward  as  to  the  ti 
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I  propose  a  gna  npoii  tbis  principle  as  fotlows :  A  riflod  caDDon,  to  be  12  iiichen  in 
diauifUr  ia  thii  liore-meaauriiie  across  from  base  to  basa  of  tiie  two  opposite  ffrooves ; 
tbf  gruuvw  to  b»  witlu  aod  four  in  nnmber,  of  eqnal  dimensions;  the  lanilB  to  bo 
onrron'  aod  fuar  in  number,  of  equal  Nixe,  each  land  to  be  H  incliea  wide  at  the  base, 
nith  aides  radiatiDf;  toward  tbe  center  of  the  bore,  each  land  to  be  four-totitba  of  an 
inch  in  height ;  one  laud  to  be  located  at  the  bottom  at  the  muzzle,  one  at  the  top, 
au'l  one  at  eacli  side,  to  taice  a  quarter  turn  in  the  lenglh,  and  thus  present  the  same 
Klatioo  at  the  breech  in  frout  of  the  pon-der-charge.  Tho  projectile  is  Hupported  in 
tfap  center  of  the  bore  by  this  construction  and  arran;;ernHiit  and  number  of  the  lauds, 
and  is  readily  Inaded  and  constructed  of  a  proper  ooufiguration  and  upon  correct  prin- 
CLiiles  in  cousetiuence  thereof,  to  be  descrihed. 

The  length  of  the  bore  is  equal  to  fonrteen  diametera  of  the  bore;  the  chamber  or 
lirrn'h  aeema  elliptical  in  form.  The  thickuesa  of  the  ateel  bora  from  the  breech-base 
tn  Ihe  trnnnione  ih  4  iucbes,  and  from  tbe  tniunlons  to  the  muzzle  it  tapera  to  3  inches 
Ibick  at  the  iiiiiEzle.  Tbe  onter  surface  of  the  ateel  bore  has  a  screw-thread  coarsely 
cut  on  it  for  tile  bronze  to  cast  and  close  upon  and  hold  it  secure  in  ever;  portion  of 
itii  teoKtb.  The  steel  is  left  5  inches  thick  at  the  base  of  the  chamber  and  the  rear 
oater  face  at  right  angles  to  the  barrel,  that  is  flat.  The  thickness  of  the  bronze  around 
Ibc  3  inches  of  stitet  at  tbe  mnszle  ia  'i  inches,  making,  in  all,  5  inches  thick  across  the 
hct  of  the  mnzzle,  measuring  &um  the  base  of  the  groove.  The  barrel  tapers  gradually 
Uiiekcr  to  tbe  trunnions ;  each  tmuniou  is  12  iuchee  in  diameter  and  6  inches  face  from 
Xbe  shoulder.  From  the  trunnions  to  the- rear  or  breech  the  j-un  ia  cylindrical,  9 
inchrs  thickness  of  bronze  and  a  S-iuch  thick  ateel  band  abrnnk  npLin  it,  making  in  all 
li  inches  of  metal  at  the  breech,  being  4  inches  of  ateel-bore,  U  inches  of  bronze,  and 
i  inchvH  of  steel  band.  I  am  aware  tfant  this  outer  2  inches  may  be  cast  of  the  solid 
bronze  instead  of  steel  banding,  and  make  a  good  gun.  but  I  prefer  the  band  of  ateel. 
Nine  tnches  thickness  of  bronze  is  cast  back  of  the  steel  breech -facing,  to  give  great 
ioerlia  and  strength  to  reaiat  tbe  propnisive  power  of  tlie  charge, 

I  propose  to  place  the  touch-hole  of  this  eun  near  the  front  uf  tbe  charge  of  powder. 
an  39  to  compel  the  i>erfect  combustion  of  all  the  powder.  The  touch-hole  is  formed 
Ihroiigii  a  ateel  bush  screwed  in  through  the  ateel,  bronze,  and  ateel. 

1  propose  to  make  tbe  steel  bore  or  tube  of  amall  strips  of  steel,  each  about  an  eighth 
of  an  inch  thick  and  2  inches  wide,  reverse  lapped  helically  and  welded  over  a  properly 
cnnstmoted  welding-furnace. 

I  [ilirpoiMi  avoiding  tbe  use  of  thick  pieces  of  metal  to  either  bend  or  wold,  as  tbe 
ksdiig  of  Ihem  under  any  oircumatances  mptnrea  the  libera  of  tbe  metal  on  the  outer 
rircuita  and  renders  their  tensile  strength  unfit  for  the  bursting  strain  of  lai'ge  guns. 

The  cost  of  this  gun  will  be  $90,U00. 

WM.  WHEELER  HUBBELL. 

I  uow  propose  a  plan  for  anotfaer  of  tbe  three  gnus,  which  I  call 

Plan  B. 

Thia  gun  is  in  all  reapccta  the  same  as  the  plan  A,  with  this  modification : 
1  propose  to  take  strips  of  steel  one-tenth  of  an  inch  thick  and  1  inch  wide,  and 
emitting  the  coarse  screw-thread  on  tbe  steel  bore  between  the  trunnions  and  breech, 
L-^'  cu  it  tbe  last  rough  cut  of  the  tool,  and  to  lap  this  breech- portiou  with  this  fiat 
Idid  »teel  helically,  ancT  reverse-lapped,  leaving  an  inch  apace  between  the  e<)gea  of  the 
''r|p«;  and  tbua  wrapping  it  for  the  9  inches  of  tbickuess  I  cast  the  bronze  into  it 
^idly  npon  the  tube,  to  teat  the  question  whether  thin  strips  of  steel  thus  ajiplied  to 
"oid  the  mpture  of  their  outer  fiber  In  bending  tbem  by  being  tbiu  will  really  add 
■n;  strength  of  importance  to  the  gun,  and  whether  tbe  bronze  will  with  entire  cer- 
tiinty  penetrate  tbe  interatices  between  tbe  Bt»el. 
The  cost  of  thia  gun  will  also  be  )90,000. 

WM.  WHEELER  HUBBELL. 

For  the  third  gun  1  propose  a  breech-loader  ns  improved  upon  a  principle  I  iurented 
'"  IMl.    This  present  improved  gun  I  will  call 


Thia  la  a  breech -loading  gun,  and  the  construction  of  the  barrel  ia  aimilar  to  plan  A 
uierMl  tu  a  breech-loader.  Thia  ia  ucconiplisbed  by  boring  entirely  through  tbe  breech 

i^'ve  the  projectile  and  charge  in  at  tiie  rear  end. 

The  charge  is  Inclosed  in  a  bilged  caaing  of  steel  or  copper,  which  forms  a  gas- 
'ff  V  ^^^''^'  ho\v  in  the  rear  ia  covcn^d  with  paper  and  a  lead  patch,  whioh  ia  nulled 
*"*  *aen  loading.    The  ordinary  friction-primer  ares  it  tbrongta  a  touch- hole  la  the 
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eteel  brePoh'gnt«.   It  is  not  deemed  by  me  eufflcientl;  eaTu  to  bave  sacta  lortte  cartiidf[e- 
eaitra  ready  primed. 

Tile  fliar)^  in  secnred  by  a  |;ato  on  a  side-shaft,  witli  bent  arm,  which  alloirg  it  to 
fall  inward  and  nutward  past  the  vertical  line  of  frravitation,  operated  eanily  by  oue 
man.  Hie  gate  is  double,  wirh  «edee-surfkce^  between  the  two  parts,  allowing  it  lo 
tighten  up  in  the  net  of  cloxiiig  ana  loosen  in  opening.  The  renr  half  of  the  gale 
cuntiiils  the  fVont  half  by  a  pin  working  in  a  slot.  The  forward  half  falls  in  place,  and 
the  Tear  tightens  up  on  it  in  inclosing  tbe  charge,  and  the  rear  half  loosens  wiUi  its 
wedge-snrfuce  by  its  pin  in  a  slot,  draws  up  the  forward  half,  and  opens  tbe  breech  to 
receive  the  charge. 

Tbo  Hbaft  and  bent  arm  are  oo  the  side,  close  to  the  gun,  and  the  shaft  is  secured  to 
a  block  m-cored  to  the  rear  part  of  the  side  of  tbe  sno-  Tbe  bteech  is  opened  and  cloeed 
by  a  bundle,  and  alito  has  a  cog  and  teeth,  with  which  it  may  beopened  and  closed.  A 
hand  extractor  slides  in  and  out  to  receive  and  extract  tbe  case  from  the  rear  end. 

This  gun  also  will  cost  190,000. 

A  plan  of  this  gun  is  annexed,  represented  by  Figs.  1,  3,3. 

Tbe  plaus  of  guns  A  Bod  B  are  the  same  as  Fig.  I,  excepting  that  they  have  solid 
bKeches  for  mnzzle-loading.and  the  Fig.  4  represents  this  solid  ureech,  so  formed,  also, 
that  it  can  readily  be  altered  into  the  breech-loading  Bystem  of  Figs.  1,  2,  3. 

In  the  accompanying  drawings  a  are  the  lands,  b  the  steel  bore,  c  the  bronze  body,  i 
the  ftout  half  of  the  gate,  e  the  rear  half  of  the  gate, /their  bevel-faces,  9  tbe  toacb- 
hole,  k  the  extractor,  i  the  slot  in  the  front  hnlfof  the  gate,  j  the  pin  operating  in  tbil 
slot  and .  secnred  in  the  rear  half  of  the  gate,  it  is  the  gate-shaft,  I  are  the  bent  anus  of 
the  gates,  m  is  tlie  arm  to  open  Ihem,  set  in  n  its  socket  in  the  rear-half,  o  is  tbe  oaler 
steel  baud,  p  the  touch-hole  in  the  solid  hreech  or  niuiizle  loading  gun. 

WM.  WHEELER  HUBBELL, 
A'o.  1607  Summtr  ttreet,  Philadilphia,  I'emityhatila. 


No.  37.]  1007  SuHMKR  SxRKET,  PhUaMpkio,  July  13.  11)72. 

Sir:  Sinceniy  retnm  I  have  received  from  Washington  a  copy  of  my  patent  forgua 
on  the  principle  of  those  I  propose,  particularly  plan  A. 

The  plans  B  and  C  have  additions :  B.  the  gteel  ribbons ;  C,  the  gated  breecb-Ioadiag 
arraiigemuut.  1  inclose  this  copy  of  patent,  also  one  of  Woodbridge's,  that  yon  may 
see  their  relative  dates,  and  that  tliii  latter  now  ubandons  his  bronze-faced  nr  cast-iron 
faced  guu,  and  simply  proposes  to  useatecl  wiru  in  the  bronze  of  my  steel -bored  bronte- 
Ixxlied  gun. 

In  plnti  U  I  propose  Blm[>ly  to  plncu  steel  HblionH  where  the  bursting  strain  conic«, 
using  a  screw-thread  on  tbu  sCei^l  bore  bntb  heliiiid  and  before  the  steel  ribbons,  tits 
same  as  uiy  plan   A  or  C,  wiiieb  have  the   screw-tbreoil  the  entire  length  of  tbestnJ 

Hy  patent  controls  tho  nse  of  the  steel  bore  and  cast  bronze  body  by  grant  of  IIk 
United  Stal^w,  and  I  exhibited  the  plans  to  the  Military  and  Appropriation  Committers 
of  the  House,  audgot  the  appropriation  increased  to  a  sum  sufficient  to  test  them. 

In  referring  to  my  records,  1  can  uow  answer  more  deflnitelj — 

1.  Tliat  the  use  of  four  grooves  and  four  lands  00  a  rifle-projectile,  and  with  a  small 
expanding  baseband,  is  contained  in  my  patent  of  January  7, 1Q62,  of  which  the  United 
Slat-ee  now  has  the  control,  as  provided  by  a  iniut  resolution  of  Congress  of  Jose  3, 
1664. 

8.  That  the  steel  ribbons  in  plan  B,  being  crossed  about  I  inch  apart,  will  allow  the 
bivnze  to  pass  in  toward  the  steel  bore  and  fill  the  interstices,  pruvided  no  pieccfl  of 
tho  sand  uf  the  mold  become  detached  and  lodge  to  form  sand-holee ;  and  I  think  1 
can  arrange  the  mold  to  avoid  tliia  in  plan  B.  There  is  uo  possibility  of  such  a  CMO- 
alty  iu  plans  A  and  C ;  they  must  cast  ulean  and  solid  and  float  upward  all  sand  or 

My  opinion  or  view  is  also  that  the  breech-loading  plan  C  can  use  either  loose  o' 
■nrge-bag  powder,  or  cased  in  steel. 

The  steel  can  be  used  several  hundred  times,  the  same  as  now  in  small  guns. 

Ij^M....      ,     ._       __..        .....       . ...,.,.. .,...■>._., :.__ 

f"f  nn  _      .       .  , 

rapid  flring,  which  latter  is  "importani  ns  against  steam  iron-clads. 

An  equivalent  method  of  tighlening  up  the  breech-gat«,  not  so  good,  however,  1 
think,  IS  with  n  screw  patented  by  me  m  Ic!60.  I  inclose  lithograph  of  it,  marked  plso 
D.  I  do  not  propose  to  use  thia  screw,  though  it  conld  be  applied  to  plan  C,  but  I FJ 
fer  the  weilge-breech,  as  in  C,  for  so  large  a  gun,  because  it  is  more  quickly  operated, 
and  the  lever  gives  greater  power  to  open  it,  and  it  is  smaller  and  more  compact,  and 
the  eirnin  of  the  breech  in  C  comes  upon  tbe  solid  metal,  and  not  on  a  scraw-thresd. 

The  piilent-plau  E  is  a  faucet-breech,  good  for  small  guns.    It  uses  only  bag-vsr- 


inyGoogIc 


.logic 


inyGoogIc 


s  CHIEF   OP   ORDKANCE.  393 

trid^;  euiDot  ase  tnetallio  casea.    A  13-inch  gun  rifled  conM  be  made  ou  tbU  plan, 
bnt  it  would  require  BpooginK  unt  eacb  shot. 

The  plan  C  needs  no  Bpongioi;  out  nith  caMd  ainmuuitiou.  It  cau  dbo  fiill-«a«eil  or 
htir-cised  with  serKe-bag  prnjtictiDg,  or  cau  in  an;  emergeiicy  asc  conimon  animuoi- 
tian ;  ia  ander  perfect  coutrul  iii  ever;  wav.  As  tu  power  to  load  add  extract  the  caoe. 
I  cau  attach  a  (over  at  any  instant  to  tlie  extractor  to  start  the  case  ont  nith  2,000 


poiiDfU  power  if  needed.    Have  done  it  with  a  lever  iu  a  small  giic.    As  yoti  have  to 
tMLHiuiDe,  1  present  them,  but  adhere  lo  plane  A,  B,  and  C,  as  presented.    All  the  minor 
detaiJs  are  under  perfect  control  in  thoae  gnna. 
Beapectfalty, 

WM.  WHEELER  HUBBELL. 
Pbehidbnt  uf  Board  of  Ordhancr  On-iCKfis 

0»  12-ineh  Bi/kd  Ordanee,  !fac  Fork. 

[XitBhtan.\ 


William  Wbe«ler  Hubbell'B  iiDpmvement  in  the  coDstrnctioa  of  ordnance.    Patent  No. 
44194,  dat«d  September  13,  1064.- 

Be  it  known  that  I,  William  Wheeler  Hnbbell,  of  the  city  of  Philadelphia  and  SUte 
of  Pennsylvania,  attorney  at  law  and  scientific  encineer,  have  invented  a  new  and  nse- 
fnl  improTenient  in  ordnance ;  and  I  hereby  declare  the  foIlowioE  Co  be  a  fall,  clear, 
Md  exact  description  thereof,  reference  beinj;  had  to  the  annexed  drawings  making 
part  hereof,  in  which— 

Fig.  lis  a  section  of  the  improved  gun  and  Fig.  2  is  a  section  of  the  gan  with  another 
tonn,  chamber,  and  breech. 

Tlie  natnre  of  my  invention  consists  in  constructing  large  cannon  of  «uch  material, 
form,  and  proportions  as  to  combine  all  the  advantages  of  wronght  Iron  or  steel  with- 
out its  disadvantages,  with  all  the  advantages  of  bronze  without  its  disadvantages. 

WroDcfat  iron  or  steel  are  superior  to  form  the  facing  of  the  breech  and  bore,  because 
they  witAHtand  the  effects  of  the  6re  better  than  other  metal,  but  they  can  only  lie  con- 
Blincled  with  certainty  and  extreme  strength  of  a  thichneas  of  abont  4  inches ;  and 
when  thicker,  or  of  large  body  of  an  entire  laree  gun,  the  iron  or  steel  is  not  only  but 
pourly  welded,  bnt  granulatea  rapidly  by  the  vtoratlous  of  discharge  and  is  very  liable 
W  burst.  Ou  the  other  hand,  bronze  or  gun  metal,  consisting  of  about  nine  parts  of 
copper  and  one  part  of  tin,  or  tlie  base  of  which  is  copper,  makes  a  strong  gnu,  but  it 
ibsorbs  heat  loo  rapidly  for  a  large  gnn  ]  and  the  intense  action  of  the  tire  ou  a  bronze 
Iwre  soon  disintegrates  or  destroys  it  by  separating  the  tin  and  changing  its  size  and 
fonu.  It,  bowever,  has  the  advantage  over  iron  or  steel  in  inallenbitity,  non-liability 
to  CTanulate  or  weaken  by  firing  ;  ite  vibrations  are  not  intense. 

ity  invention  retains  all  the  advantage  of  the  iron  or  steel  and  all  the  advantage  of 
the  bronze,  by  which  I  am  enabled  to  make  cannon  of  Vi  aud  15  inches  in  the  cahber, 
iDd  capable  of  enduring  from  60  to  100  pounds  of  powder  for  a  charge,  and  of  driving 
1  tbot  with  unparallelra  velocity  and  consequent  destructive  effect  to  crush  iron-clad 
Tfflsels  or  forts. 

I  niake  a  soliil  breech  D  and  barrel  A  in  one  pieuo  of  wronght^iron,  about  3  or  4 
mcfaes  thick  of  metal  at  the  breech,  and  tapering  slightly  outside  smaller  toward  the 
anzile.  This  breech  and  barrel  is  welded  la  any  of  the  well-known  methods  of  form- 
ing and  welding  gun-liarrels.  It  should  be  made  of  bars  aud  coils  welded  by  pressure, 
Mil  when  turned  uniform  around  it  is  suspended  vertically  in  a  mold,  in  a  heated 
stite,  and  the  bronzo  breech  E  aud  barrel  B  in  a  solid  body,  so  that  there  are  no  Joints 
for  the  vibrations  or  strain  to  settle  upou ;  but  the  entire  strength  of  both  metals  is 
obtained. 

Aroncd  the  bronxe,  when  turned  off,  I  shrink  asinglesleeveof  wronsht  iron  or  steel, 
C,  which  clasps  the  bronze  between  its  inner  surface  aud  theout«r  surface  of  the  breeon 
ind  barrel  behind  the  trunnions  in  one  grip,  without  any  joint  for  vibrations  and  strains 
to  settle  npon. 

Tbe  bronze,  being  a  malleable  metal,  takes  up  the  vibrations  and  protects  the  out«r 
band  from  their  emcts,  while  the  outer  band  prevents  the  expansion  of  the  bronze  and 
tbe  uiDer  iron  or  steel  protects  tbe  bronze  fixim  excessive  fire  and  disintegration.  Thns 
■nese  metals  aid  each  other,  and  the  extreme  strength  of  iron  or  steel  and  bronze  are 
obtained  and  applied  in  tbla  gun  without  any  of  their  disadvantages.  The  cascable, 
Qitfaoaldormay  be  large  ana  cylindrical  and  curved  off  from  the  centers,//,  to  affoid 
■treDgth  and  base  of  re^tance  to  the  action  of  the  charges  on  the  base  of  the  breeoh- 
cbitnber, 

Jben  are  certain  proportions  or  limits  of  these  metals  within  which  these  maximum 
pi^iples  and  resolta  are  most  advantageously  obtaiued,  namely  : 
For  a  Held-gnn  3  inches  iu  the  diameter  of  the  bore,  or  4  inches  m  diameter  of  the hoK 
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tlienroiiffht  iron  or  steel  of  tbe  boreahonldbel  inch  tbickat  the  mnzzle  andli  iachps 
tliick  at  the  breech  uh  far  forward  as  the  trunnious,  and  taper  Kradaall;  fmm  tbe 
ti'iiiiiiiuua  to  the  iiiiiKZle.  Forafortiflcation  or  a  naval  guu  of  6iaahes  orof  S  i  aches  di- 
ameter ill  thebori-,  the  tbitknese  of  tbe  wrought  iron  of  steel  of  the  bora  at  *"- 

zleehouli)  bti  9  inches,  iiud  the  thickness  at  the  breech,  hb  far  forward  as  tbe 
should  bo  3  iucbeft,  and  tH]>er  gradually  toward  tbe  muzzle. 

For  n  lO-incli  or  u  13-itich  gun  the  tbicknesB  of  tbe  wrought  iron  oi  steel  of  tbe  bore 
at  the  muzzle  ahoiilil  be  3|  inches  and  the  tbioknesg  at  tbe  breech  be  3|  inches. 

Fur  a  15-iiicU  Riiii  the  thickness  «f  tbe  iron  or  steel  of  tbe  bore  at  the  muzzle  should 
be  2i  iiichfs,  and  the  thickness  at  tbe  breech  be  3^  inches. 

For  a  20-iiicli  jpiii  the  iron  of  the  bore  may  be  increased  to  6  incbee  thick  at  the 
bnvcb  and  remain  2j  incbes  thick  at  tbe  mnzzle. 

The  tapvr  may  extend  from  the  breech  to  the  muzzle  gradually. 

The  thicknvM  of  the  bronze  at  the  muzzle  for  lield-guu  should  be  equal  to  tbe  thick- 
new  of  the  ir»n  of  tbe  Ik>ii>  at  tbe  muzzle,  and  for  large  guns,  for  iron-olads,  to  protect 
it  from  lieiog  too  eaxlly  shattered  byahot.the  thickness  of  the  bronze  at  the  mozzle 
may  be  about  twice  as  thick  as  the  thickness  of  the  iron  oi  steel  of  the  bore  at  the 
Diuzzle. 

To  give  requisite  strength  at  tbe  breech  to  withstand  very  heavy  chatvee,  tbe  thick- 
neea  of  tbe  bronze  over  and  al>ove  or  in  addition  to  thethicknest  of  iron  or  steel 
of  the  bote  should  be  snlflcieut  to  makeup  a  thickness  equal  to  the  measiirenient  or 
diameter  of  tbe  bore  exclusive  of  the  outer  band  of  iron  or  steel,  and  the  enter  band 
should  be  equal  In  thickness  to  the  thickness  of  the  inner  irou  of  the  bore.  Thus  a  15- 
inch  gun  would  have  3^  inches  of  thickness  of  iron  bore,  IIJ  inches  of  bronze,  and  3) 
inches  of  an  iron  banil,  making  ISi  Inches  of  metal  thickness  at  the  broech,  to 
.stand  about  HO  pounds  of  powder  for  a  charge,  with  a  shot  of  about  4&0  ponuds 
weight.  In  making  a  rifle<l  gun,  say,  of  I'J  inches  tu  the  bore,  to  use  abont  80  pounds 
of  powder,  with  about  a. ^00-pound  elongated  shot,  tbe  same,  or  IS  inches  thickness  of 
the  metals,  should  be  retained,  because  it  must  always  be  observed  that  the  straio  oo 
tbe  Kun  is  mainly  due  to  two  causes,  namely,  the  quantity  of  powder  used  and  the 
weight  or  resistauco  of  the  projectile,  and  it  is  increased  by  increasing  the  elevation  of 
the  gun  and  increasing  the  quickness  of  tbe  powder.  As  a  general  rule,  taking  the 
sizeaof  guns  menlioned  Ibrepberical  shot,  tbe  rifio-gun  to  throw  the  same  weieht  of 
shot  of  elongated  form,  with  the  same  high  charges  and  much  greater  range,  should, 
although  less  in  diameter  of  tbe  bore,  have  the  same  thickness  ot  metals  at  tbe  breeeb 
as  would  be  used  for  a  smouth-bored  gun  using  spherical  shot  of  the  same  weight.  A 
general  rule  as  to  the  length  of  the  gun  should  be  a  length  of  bore  equal  to  fiHteou  timia 
Its  <lia meter,  taking  the  smooth-born  as  tbe  standard,  and  not  reducing  the  length  of 
the  rifle-gun,  although  its  bore  is  reduced  in  diameter,  to  throw  a  projectile  elongated 
and  of  the  same  weight  as  the  spherical  shot  for  tbe  smooth-bored  gun  of  similar 
length.  The  proper  extreme  limits  of  the  thickness  of  the  inner  iron  or  steel  of  the 
bore  are  not  less  than  1  inch  aud  not  over  6  inches,  the  thickness  lieing  greatest,  is 
stated,  with  larger  sizes  of  gnus. 

For  light  lleld-guns  the  entire  thickness  at  the  breech  should  be  eqnal  to  the  diameter 
of  tbe  bore.  The  outer  band  need  not  extend  forward  entirely  to  the  trunnions,  ex- 
cept where  very  heavy  charges  are  iutendeil  to  be  used,  and  in  cose  of  this  iron  band 
extending  as  fur  forward  as  the  middle  of  the  trunnions,  as  shown  in  tbe  drawing,  tbe 
trunnions  themselves  may  be  of  iron  welded  on  to  or  forged  with  the  band. 

I  am  aware  that  siiffgeetions  have  been  made  tu  construct  guns  of  cast  iron,  or  bronie 
and  iron,  or  sicel  oua  a  flux,  without  definite  form,  Uiscrimination,  aud  proportions, 
kind  or  consttuction  of  gun,  which  I  do  not  claim,  leaving  the  matter  in  on  expori- 
eutal  aud  undetermined  condition,  not  reduced  to  this  positive  form,  proportion,  use 
of  metals,  or  discrinii noted  construction  and  invention  of  mine,  which  special  metal*, 
form,  proportions  and  couetruction  are  necessary  to  develope  the  maximum  advantage! 

The  trunnions  may  lie  cost  of  bronze  with  tbe  gun  or  separately  attached  to  It  on 
Dahlgren's  plan. 

What  I  claim,  therefore,  as  my  invention  is : 

1st.  Casting  the  bronze  with  solid  breech  and  barrel, in  a  solid  body,  around  the  solid 
breecli  of  wrought  iron  or  steel,  and  the  barrel  united  in  one  piece  in  the  form  aoil 
proportions  set  forth  to  combine  the  extreme  strength  and  other  advantages  of  both 
these  metals,  as  described. 

2d.  Shrinking  or  securing  the  one  wrought^irou  oc  steel  bandnpon  the  brouzebrcNb 
snrronuding  the  solid  wrought  Iron  or  sleel  breech  and  barrel,  so  as  to  clasp  thebroaie 
betwetm  tbe  wrought  iron  or  steel  of  the  band  and  the  wrought  iron  or  steel  of  the 
breech  and  bore,  most  solidly  in  combination  from  the  bieech  to  the  trnuuiiins,  sa1>- 
stantially  in  the  manner  and  for  the  puriKise  described. 

WM.  WHEELER  HUBBELL. 
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W.  E.  Woodbridge'B  Improvement  in  the  couBtmatioD  of  orduanee  No.  60979.  Pat- 
eoted  JBnnaf;  1,  1867. 
Be  it  bnowu  that  I,  W.  E.  Woodbridfrii,  of  the  village  of  Little  Falls,  count.T  of  Her- 
kimer Bod  State  of  New  York,  have  invented  a  new  and  naeful  improvenient  in  the 
ronstmctioD  of  cannon  ;  and  I  do  hereby  Ueelare  that  the  fallowing  is  a  full  and  cxoirt 
di'soription  of  the  same,  reference  being  had  t<>  the  accompanying  dnkwings.  Tbe  na- 
tare  of  niy  invention  conaists  in  tbe  dispoBition  of  heljceu  of  wire,  constitnting  in  ;teu- 
ec3l  the  principal  part  of  the  mass  of  the  cannon,  and  their  union  by  a  more  fusible 
metal  pmployed  aa  a  solder,  and  also  nsed,  whea  desired,  as  the  material  forming  the 
Rails  of  the  bore. 

The  helices  herein  referred  to  may  most  conveniently  be  formed  by  winding  the  wire 
in  iDccessive  layers  on  a  cylindricnl  mandrel  or  former,  which  should  he  enough  larger 
thin  the  intended  bore  of  the  gun  to  admit  of  Qniebiog  tbe  bore,  including  tbe  grooves, 
if  it  is  intended  for  a  rille,  eutirely  wicbin  the  iuner  heliKof  wire,  and  without  cominu 
in  rontact  with  it,  as  it  is  better  that  the  surface  of  the  bore  should  be  of  uniform  metal. 
Tbe  mass  of  wire  tbna  wound  must,  of  course,  be  proportionate  to  the  size  of  the  in- 
tended gnn.  In  order  to  meet  tbe  combined  strains  to  which  a  cannon  is  subjected, 
teniling  to  nipture'it  both  longitudinally  and  transversely,  it  is  desirable  that  the  wire 
should  be  wound  in  Hpiral  of  considerable  obliqnity  (which  may  be  elTected  by  wind- 
ing a  nomber  of  wires  placed  side  by  side  at  the  same  time)  and  that  the  ohlinnity 
shonld  be  reversed  in  the  alternate  lavore,  the  wires  of  each  layer  crossing  those  of  the 
layer  immediately  under  or  over  it.  tt  will  be  perceived  tbat  in  this  way  the  tendency 
lo  unnind  nnder  tlie  action  of  internal  pressure  in  any  particular  layer  will  be  conu- 
teniGled  by  that  contiguous  to  it.  The  proper  degree  of  obliquity  may  be  attained  by 
viDdinir  gQoli  a  number  of  wires  at  once  as  shall  form  a  Land  about  equal  in  width  to 
tbe  diameter  of  the  bore.  This  rule  is  based  upon  the  supposition  that  a  metal  eqnal 
JQ  tenacity  Ijt  bronze,  or  nearly  so,  is  used  as  a  roller ;  but  when  a  less  tenacious  metal 
Iscmployed  the  obliquity  may  be  advantageously  incroasMi ;  in  no  case,  however,  need 
it  exceed  that  produced  by  winding  a  band  of  wires  oiiee  and  a  half  in  width  the  di- 
ameter of  the  bore.  The  arrangomuut  of  the  wire  above  described  aud  its  position  in 
Ttlatiou  to  the  finished  gnn  are  illustrated  in  the  accompanying  drawings. 

Fig.  1  gives  an  external  view  of  a'guu  composed  of  five  helical  layers  of  wires, 
(a  sinaller  numbur  will  often  be  used  in  pnuiCice,  but  convenient  for  illustration,)  and 
^honB  the  course  of  the  wires,  indicated  by  the  dotted  lines  a  a,  in  four  layers,  whose 
(nrfaces  are  exposeil  in  parts  of  the  gun  differing  in  diameter.  The  forward  part  of 
'he  gnn,  composed  of  two  layers,  presents  but  one  at  the  suriace,  tUungli  both  are 
rtown  in  section  iu  Figs.  2  and  3. 
I'ig.  2  presents  a  section  of  the  gun  on  the  axis  of  its  figure. 
Fi)r.  !l,  a  croas-secttou  on  A  B  of  Fig,  8, 

Tbe  dotted  lines  b  b  show  the  lines  of  contact  between  tbe  different  layers.  C  is 
the  bore  of  tbe  gun,  and  c  c  tbe  metal  forming  its  walls  within  the  innemioat  helix. 
Id  general  the  mass  of  wound  wire  is  withdrawn  from  tbe  mandrel  or  former  before 
nldering,  unless  the  latter  l>e  made  of  the  metal  to  be  need  as  a  solder,  iu  which  case 
It  nay  be  nnneceaaary,  as  it  will  be  melted  in  the  process.  Tbe  mandrel  muy,  in  other 
(aaei,  be  made  of  a  material  of  which  it  is  desired  to  form  the  walls  of  the  bore,  when 
It  In  evident  it  should  be  allowed  to  remain  and  become  united  to  tbe  wire.  I  also 
prapote  to  use  in  place  of  wire,  in  some  cones,  especinlly  when  cast  iron  is  to  be  used 
u  a  sclder,  rods  of.  metal,  iron,  or  steel,  drawn  out  by  rolling  or  hammering.  The 
MideriDg  of  the  iron  may  be  effected  by  any  known  process,  and  with  any  metal  or 
alloy  sQiteil  to  tbe  purpose,  the  particular'process  aud  the  subsequent  Anishingof  the 
KOD  forming  no  part  of  my  present  claim.  The  use  of  cast  iron  as  a  solder  is  recom- 
neoded  by  its  cneapneaa,  and  it  should  be  einployeil  with  wire  of  very  large  sine,  or 
»«h  rtMls  laiger  than  are  drawn  into  wire.  Tins  is  rendered  desirable  IJy  the  action  of 
ewtiron  on  iron  containing  [ess  carbon,  to  which  it  Imparts,  at  the  high  temperature 
feqaisite  for  its  employment  as  a  solder,  a  portion  of  its  own,  changing  to  some  extent 
*ue  properties  of  both  metals.  The  same  action  renders  it  desirable  that  the  spaces  for 
the  putage  of  the  melted  metal  into  the  interior  of  the  mass  to  be  soldered  should  he 
'*rget  than  when  bronze  is  eniployud,  aud  lound  wire  is,  therefore,  more  suitable  than 
x^iare,  which  leaves,  when  wound,  much  smaller  spaces  between  its  turns.  It  is  rec- 
wuDeaded  tbat  when  cast  Iron  is  used  as  a  solder,  tbe  walls  of  the  buro  and  the 
■'lostire  of  that  cavity  at  the  breech  of  the  gnn  should  be  constituted  of  the  same  metal, 
^iipiilied  for  that  purpose,  within  the  inner  belix  of  wire  during  the  process  of  solder- 
'"Ri  IB  represented  iu  Fi^s.  2  aud  3,  at  c  c.  This  remark  mo^-  also  apply  to  the  use  of 
'Qr  nelal  m  a  solder  which  )>ossessi's  the  requioite  qualities  lor  forming  the  bore  of  the 
Eiin,  When  the  mandrel  upon  which  the  wire  is  wound  is  retained  to  eon^itiite  tbe 
^all«  of  the  bore,  a  portion  of  the  same  may  be  allowed  to  remain  in  the  formation  of 
I'  breech,  or  tbe  bore  may  be  closed  in  any  other  way  that  may  be  preferred.  In 
(inler  to  carry  oiy  iiivenlion  into  effect  it  is  ueuessary  that  the  fused  metal  employed 
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SB  a  solder  Bboald  aaita  iritb  tbe  wires  or  rods,  aud  not  merely  Burronnd  tbem  nithoat 
adberiug  thereto.  Tbe  materials  nbich  I  esleem  tbe  l>est  for  tbe  conBtmction  of  kudb, 
irrBajicctive  of  cast,  are  Bteel  wire  of  a  qaality  UBnally  called  "lowBt«e1,"  drann  aquare, 
or  Dearly  so,  witba  bard  bronzeasaaolder;  but  I  a1sopTopoBe,inBomBcaaHS,tu  um  nire 
wound  under  constant  teasion,  and  united  with  a  solder  of  low  fnsibility,  so  tbat  the 


elastic  tension  of  tbe  wire  may  not  be  disturbed  in  tbe  proceBS.     I  alao  propose  to  apply 
the  modi)  of  conetrnction  herein  described  to  tnbes  other  than  cannon  when  tbe  Die- 
chanical  reqiiirenieiitfi  am  similar. 
What  I  claim  as  my  invention,  and  desire  to  secure  by  letters-patent,  Is — 

1.  The  emploj'ment,  in  the  stmctnreuf  cannon,  of  helices  of  wire  of  reverBcd  obliquity, 
applied  one  over  another,  and  brought  into  union  by  the  intervention  of  a  more  fusible 
metal  employed  as  a  solder. 

2.  I  claim,  in  general  t«rms,  tlie  coDStmctioD  of  eannoo  snbBtantially  as  herein  d^ 
scribed,  modifying  the  selection  and  uae  of  materials  as  herein  set  forth. 

3.  1  also  claim  tne  application  of  the  mode  of  coDStmction  herein  described  to  tubes 
other  than  cannon,  when  the  mechanical  reuuirements  are  similar. 

W.  E.  WOODBBIDGB- 
Note  by  Hr.  Hubbbll. — "Woodbridge's  patent  of  Jannary  1, 1807,  oonsists  of  csui 
iron  cast  upon  a  cast'irou  shaft,  with  wiT«  aronnd  it,  and  bored  out;  or  broDze  caat 
upon  a  broDce  sbaft,  with  wire  aronnd  it,  and  bored  out.    Has  no  steel  bore,  and  not 
cast  upon  a  Bteel  tube.    Over  two  years  after  Hnbbell'a  patent  in  date." 


W.  W.  Habbell's  improvement  in  breech-loading  ordnance,  No.  43412,  patented  July 
B,  1864. 

Be  it  known  that  I,  WiUiam  Wbeelci  Hubbell,  of  the  city  of  Philadelpbla,  and  SUte 
of  Pennsylvania,  have  invented  a  new  and  useful  improvement  in  breech-loading  ord- 
nance, and  I  hereby  declare  the  following  to  be  a  full,  clear,  and  exact  descnptiou 
thereof,  reference  being  bad  to  the  annexed  drawings  making  part  thereof,  in  nhich 

Fig.  1  is  a  ground  plan  of  the  caunon. 

Fig.  !i  is  a  vertical  longitudinal  section  tbmagh  tbe  axis  of  tbe  cannon,  wltb  tbr 
ftucet-brcech  open,  and  the  projectile  and  charge  in  the  chamber  in  front  of  it. 

Fig.  3  is  a  vertical  longitudinal  section  through  tbe  axis  of  the  cannon,  with  tbe  fan- 
cet-breech  closed,  securing  tbe  projectile  and  charge  in  the  chamber  of  the  gun,  ready 
to  be  flml. 

Fig.  4  is  a  view  of  the  fiiacet-breech,  exbibitiug  the  opening  tbningb  the  upper 
half  of  its  diameter  to  form  the  channel  for  loading  the  charge  tbrongh,  and  the  lower 
half  of  tbe  faucet-breech  is  left  solid  to  form  a  strong  lireech  to  the  chamber  of  tbe 
charge. 

Fig.  5  is  a  front  view  of  the  foncet-breeob,  exhibiting  the  copper  a^Jnslable  facing  to 
tighten  tbe  joint  at  the  br«ecb. 

Fig.  6  is  a  view  of  the  rear  part  of  tbe  gun. 

Fig.  7  is  a  cross-section  through  tbe  center  of  the  breech,  wltb  the  breeob  closed  u 
shown  in  the  Fig.  3. 

Fig.  6  is  a  croBs-sectiou  through  tbe  center  of  the  bieeeh,  with  the  breech  open  as 
shown  In  Fig.  3. 

Tlie  nature  of  my  invention  consists  in  tbe  peculiar  constraction  of  the  faaoe^ 
breech,  tbe  breech -cylinder,  and  its  loading-hole,  and  their  combination  with  the  aide 

Elatee,  and  other  means  presently  described,  to  coustilute  a  cannon,  or  enn  supported 
y  tmnnioDs,  for  field,  fortification,  or  ships  use,  of  suBlcientty  light  weight  and  strength 
combined,  and  to  load  with  facility  at  the  breech,  and  keep  tight,  with  pravisian  to 
prevent  binding  from  the  expansion  by  heat  and  from  dirt. 

lam  aware  that  fan  cet-breechee,  with  acbarging-hole,  aorosa  tbrongh  the  axis  of  tbe 
breech,  and  about  an  eqnal  portion  of  metal  left  on  each  side  of  It  tofonn  abreech  for  nuall- 
arQU|,  have  been  made :  but  such  a  breech  for  cannon  would  be  too  weak,  and  iroald 
require  tbe  breech-^Iinder  to  be  elevated  above  tbe  top  of  the  barrel,  both  of  wbieb 
■re  objectionable.  The  line  of  sight  should  be  alodg  the  top  of  tbe  barrel,  sb  in  ny 
improved  cannon.  Also,  the  screw  and  the  cam-groove  and  pin  applied  to  such  bnc«t- 
breeches  are  inadequate  to  tighten  and  release  the  breech  for  a  cannon,  and  clog  ap 
with  dirt.  Also,  I  am  aware  that  Holensbade's  gnn,  with  the  eccentric  pUtea  and 
charging- chamber  contained  within  the  fancct^breech,  requires  a  heavier  co&structioa 
of  breech  than  this  present  gun,  and  also  shoots  past  a  Joint.  Aud  it  is  the  ol^l  "> 
ID7  Invention  to  construct  the  gun  so  as  to  diminish  the  size  and  weigbt,  not  shoot 
pMt  a  oint,  aud  to  have  the  gun  sufficiently  light,  and  strong,  and  otherwise  wrrice- 
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able,  08  herulii  described ;  to  load  at  the  breeth,  nnd  use  rifle  or  elongated  projectiles, 
lo  compress  irainediat«l;  od  starting  into  the  ride-grooTes. 

a  is  tbe  bnrrel  of  the  gun  ;  bb  are  the  truniiiona  to  auBtain  it ;  c  is  the  top  of  the 
barrel  anil  line  of  sight ;  d  is  tbe  breech-cylinder ;  e  is  tbe  rifled  or  smooth  bom ;  the 
diatfonai  line  indicates  that  the  rifle-grooves  commence  liamediatel.v  in  front  of  tbe 
prujeclile :  in  loading,  it  should  be  set  ngaiust  them ;  /is  tlie  chamber  containing  the 
pnijeclile  tj,  and  the  cbarce  of  powder  h ;  i  is  the  lower  part  of  the  breech-cylinder, 
which  enlarges  below  the  barrel  a,  to  receive  the  fanoet-breech  t;  j  is  a  small 
hole  to  discbarge  water  and  dirt  from  the  fancet-hreecb,  throiigb  the  bottom  of  the 
briwh-cylinderi;  *  is  the  coned-faucet  breccb ;  I,  the  loading-hole  through  its  upper 
half,  leavine  nr.  the  remainiog  metal,  io  a  body  to  form  a  breech  to  the  cbamber  /;  o 
i%  the  loiidiiig-hole  through  tbe  back  part  of  the  hreet;h-cylinder,  wirh  the  metal  solid 
around  it  at  1, 1,1, 1,  (Fig.  6,)  to  receive  the  recoil  strain  ;  ois  a  curved  copper  plate 
M  inio  (he  fuucet-breech,  nith  pp,  its  beariug-face,  sgainst  the  back  facing  of  the 
dumber /.  Inside  of  the  facing  is  a  groove  shown  in  the  drawing,  so  that  the  gas 
wa!  form  behind,  press  the  bearing-lace  forward,  and  tighten  the  joint  at  pp,  (tig. 
J;)  g  is  the  shaft  or  projecting  end  of  llie  coned  fauoet-ltreech,  to  which  the  handle  r 
is  sltachwl  to  work  the  breech ;  r  is  the  opposite  end  of  the  breech  which  keeps  the 
plate  ( in  position.  Tbe  plates  is  may  be  secnred  firmly  to  the  ends  of  the  fancet- 
hrwch  ;  one  of  them  may  be  cast  in  one  piece  to  or  with  the  breooh  at  its  largest  end. 
Thne  plates  la  have  helical  plates  attiwhed  to  their  inner  faces  around  the  faucet- 
bnych,  and  working  against  con nter- plates  secured  to  the  aides  of  the  braoch-cylinder 
It  1. 1,  I,  I,  to  release  and  tighten  up  tlie  breech. 

Thp  breech  is  brou}(ht  np  with  its  face,  o,  from  against  the  rear  face  of  tbe  chamber/. 
The  copper  face  o  may  be  dispensed  with,  and  tlie  breech-foco  left  solid  und  plain  to 
fi>mi  the  surface  behind  the  charge.  Also  the  copper  face  may  be  nseil  plain,  or  wlth- 
ont  tbe  groove  cut  in  it,  so  as  to  prevent  the  funcet-face  from  being  burned,  and 
ihe  copper  when  burned  or  worn  can  Iw  renewed.  Tbe  faucet-li retch  may  be  short- 
ra«l,  and  the  plate  »<tletin  flush  with  tiio  sides  of  the  ban^l  to  lighten  rhe  gun.  The 
bsm;!  of  the  gun  may  be  made  of  bnmzo  cast  nrouud  a  wrought-iron  or  steel  bore,  or 
■llof  iniii  or  steel,  or  all  bronze,  and  Che  faucet-breech  may  bo  cast  of  bronze,  and  cored 
to  lightrn  it ;  or  it  may  be  mode  of  iron  or  steel.  I  do  not  limit  myself  1«  any  particu- 
lar niftnls  to  make  tbe  gun  ;  and  a  wronght-iron  band  may  be  shiunk  on  a  cast-iron 
harrrl  forward  of  the  bn^cch-cyliuder,  and  tbe  triinnious  bo  aftcrwaid  attached,  n 
is  a  lever  to  close  the  vent  y,  when  tbe  bi'eeeh  is  open,  an  in  Fig.  3,  and  to  open  it 
when  tlie  breecb  is  closed,  as  in  Fig.  3,  to  prevent  the  gun  from  Iwing  flred  when  the 
breech  is  not  fully  closed ;  to  is  a  spring  to  force  the  lever  over  the  vent ;  v  is  a  pin 
tnroitig  with  the  breecb  to  force  the  lover  off  of,  and  uncover  tbe  vent  j.  when  the 
breech  is  closed,  as  in  Fig.  1 ;  i  is  another  piu,  on  ttui  plate  a,  to  force  the  lever  over 
(he  vent  g,  in  case  tbe  sprhig  w  is  broken,  when  the  breech  is  open  for  loading,  as  in 
Fig.  2.  ziare  grooves,  one  each  side  of  tbe  breech-facing  o,  tosecreto  any  dirt,  and  a 
tmalt  hole  ext«uds  from  their  base  ut  right  angles,  out  at  the  etida,  to  let  the  dirt 
recope.  Tbe  bi^iich-cylinder  may  bo  provided  with  a  aprinff,  and  a  catch  on  the  plate 
•.  ueit  to  the  handle  r,  to  secure  the  breech  when  closed,  and  another  catch  or  Ijeveled 
fue  and  shoulder  to  secure  the  breecb  when  o]ien.  When  the  breech  is  open,  as  in  Fig. 
2.  Ihe  prnJFctile  is  inserted  point  foremost  into  tbe  loading-hole  n,  through  and  past 
the  channel  1  of  the  breecb,  into  the  chamber/ of  tbe  barrel,  against  the  rifle-grooves 
and  iauiia ;  and  the  charge  of  powder  is  passed  in  afterwards,  contained  in  a  serge  baa ; 
of  the  churge  h  and  projectile  g  may  be  connected  and  inserted  together,  and  the 
baadle  r  is  turned  dowu,  which  moves  and  presents  the  metal  m  of  the  breech  next  to 
the  charge,  inclosing  it  tightly,  the  helical  plates  releasing  and  tightening  up  tbe 
breech  in  turning  it,  anil  the  lever  u  closes,  and  opeua  the  vent  y,  to  receive  the 
primer  to  Are  when  the  breech  is  closed. 

Another  mode  of  securing  the  plates  «  s  and  the  eccentric  faces  is  to  secure  the  plates 
'  <  hrnily  to  the  sides  of  the  breech  of  the  barrel,  having  the  eccentric  faces  formed  on 
tbeir  inner  sides  aronnd  the  shaft  of  the  fnucet- breech,  and  extending  radially  from  it 
^ual  to  tho  diameter  of  the  faucet-breech ;  and  the  counter-eccentric  faces  are  then 
farmed  on  the  ends  of  (he  faucet- breech,  e?itending  radially  from  ita  abaft,  one  of  them 
ou  rach  end  of  it,  to  tighten  np  and  loosen  this  coued  faucet-brcech-plece  in  loading 
and  firiug.  Tho  aide  plates  and  metal  of  the  breech  behind  tho  charge  may  be  re- 
duced, iu  diameter  and  thickness,  below  the  thickness  of  the  gnu  aroncid  the  charge, 
and  thtiB  still  further  lighten  thin  peculiar  cnnatruction  of  gun  for  tight-artillery  and 
boat  service.  The  great  advantage  of  this  gun  is  its  peculiar  and  lumple  construction, 
wUpled  to  the  nse  of  elongated  projectiles  within  irou-clad  vessels  and  in  forttfica- 
tiniis,  wbereby  the  gunners  at  the  breech  can  be  protected  by  a  shield  from  sharp- 
■hoolers.  When  the  plates  i  t  are  flxed  firm,  oa  last  above  deacril>ed,  tiien  the  pins  v 
ond  7,  to  operate  the  lever  u,  are  aecnred  to  the  shaft  of  the  fancet-brcech  outaide  of 
SDd  close  to  the  phkto  on  either  aide. 

Ut.  What  I  claim  is,  the  peculiar  combination  of  the  loading-hole  n,  through  the 
bretch-cylinder,  with  we  metal  solid  aronnd  it,  with  the  channeff,  through  the  upper 
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side  of  tbe  coned  faiic«t-breech,  »iid  tfae  chamber  /  tu  the  barrel,  for  tbe  potpoM  of 
formiiig  a,  atron|{,  liRlit,  nod  serviceable  coustruction  of  breech-loud iag  caDuon,  m  <le- 

3d.  Alao,  I  claim  the  autamatio  vent«topper  or  floner  v,  operated  bj  the  tpritiR 
a  and  pin  r.  oa  described. 

3d.  Also,  I  claim  eularging  the  breech-cylinder  beyond  the  barrel,  on  the  lower  Hide 
of  tfae  barrel,  aod  leaving  the  straight  line  of  siglit  on  the  apper  part,  with  the  loail- 
ing-hole  n  thrungh  the  metal,  U>  adapt  it  to  tlie  tuuoet-breech  for  canuou,  aa  degcribeii. 
WILLIAM  WHEELEB  HUBBELL.. 


L.  B.  No.  23.]  Army  Bdilmno,  New  Yore, 

July  J7,  ma. 
Sir:  Yonr  letters  to  the  Adjutant- General  of  February  3,  February  21, and  Jnly  o, 
have  beeu  referred  bo  the  board  on  heavy  caDnon,  now  luaeesion  in  this  city,  and  1  am 
directed  t»  inform  you  that  yonr  propoHition  does  not  come  withiu  the  pnrvien- of  this 
board,  nhich  was  convened  for  the  purpose  of  deliberating  upon  boavy  rifled  gan». 
Very  resiwctfuUy,  sir, 


FRIED.  RRUPP. 

No.  IB.  ]    [Fried.  Krnpp  &  Eueu  (Prnsse,)  Gnestabl-P'sbrik.    American  office,  15  Gold 
street.    P.  O.  Box  287B.  ] 

Nkw  York,  Julg  5, 1872. 
Sir  :  Id  ansirer  to  yonr  inquiry  for  spei^iBuatlon  of  13-inch  Krnpp  steel  breecb-load- 
ing  gun,  <n'e  submit  the  following; 
Gun; 
Caliber,  12  incheH. 
Length  over  all,  33  feet 
Weight, :« tons. 

PtqjecUlH.  Welgkt.  Cluvseaf  gm- 

Steel  shell 647  pounds.        115  pounilii 

Chilled-iron  shell 070  pounds.        151  ponniU 

Comuiou  shell .--. .. .... 568  ponnds.        100  pouu|l-L 

Wroughl-iroa  oarriagt: 

Height  of  firing,  7  feet  8  inches. 

Weight,  21  tons. 

We  also  respectfully  present  for  the  nso  of  yonr  board  :* 

1.  Collection  of  photogriuihs  of  guns,  projectiles,  &e. 

2.  Critical  comparisou  :  Doppelmair. 

3.  Comparison  of  Krupp's  breech-loaders  with  Anustrong't  muiile-losdere. 

4.  Gunnery  eiperiraents. 

5.  Results  of  target-firiug. 

6.  Field-artillery:  Michaelia. 

7.  Army  and  N'avy  Journal,  September  9,  1871,  aud  June  29, 1BT3. 

8.  Various  circulars. 

The  Army  and  Xavy  Journal,  September  9,  1B71,  page  51,  contains  mi  artic:k  'tr- 
scribitig  the  method  oi^manafacturing  the  Krupp  guns! 

For  fiither  information  on  the  sulject,  we  respectfiilly  refer  yon  to  No,  21,  Prol'»- 
sional  Papere  Corps  of  Engineers,  pages  64  and  111,  "  Report  on  rnbricatiun  uf -in)!!  w 
defensive  purpoeee,"  by  Generals  Barnard  and  Wright,  United  States  Amiy ;  uls»  to 

•  Thriu-  iliK'iiinpulii  lire  too  Tolumiiuiiu  for  pabllcMloD.  1'h«  article  fnim  ihn  Army  add  StrJ  l'^ 
nal  III  !w|i(i.'Uilicr  9, 1811.  boTOTcr,  ia  bcre  iowilcil,  as  beint  dcsciiptlTe  nf  Itw  nclbod  at  dmiuuIb' 
Ibk  the  Kmiip  gnua. 
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reports  dst«d  December,  ItTO,  (ftud  now  on  file  in  Ordnance  Bureau,  Navy 
Dvpartnieut,)  of  Captain  E.  Simpeoa  and  Lienlenant-Coinmandtir  J.  D.  Marvin,  United 
Stales  Navy,  who  iuspected  the  works  at  Eaaen,  under  inslTuctious  from  tbe  Secretary 
uf  Oio  Navy, 

We  remain  yonra,  reHpeotfulIy, 

TH08.  PROSSBR  &.  SON. 
A.  MOOBE. 
TAaiot  SuAS  Crispin,  U.  S.  A. 

[TDdorMimeiit.1 

Unitrd  Statks  Ordnance  Aokncy, 
Sea  York,  Jalji  10,  1872. 
RespectftiUy  referred,  together   with   its  ioclosures,  t«  tbe  board  on  heavyordnance, 
canvened  by  Oenraal  Order  No.  57,  dated  Jane  28,  1872. 

8.  CRISPIN, 
Bncet  Colonel,  U.  S.  A.,  Major  of  Ordnance. 


I  From  ttie  Anas  l^*^  ^ikvy  JonnuJ,  SeptaiulHr  0,  1871.) 


Btiwl-gnn  making  in  the  penection  of  its  details  is  best  seen  at  Euen,  iu  Rhenish 
Fruasia,  In  the  monster  works  of  Mr.  Knipp,  since  here  the  manufacture  may  be  fol- 
lowed from  the  refining  of  tlie  crude  ore  up  to  the  finishing  stroke  and  proof  of  the 
complel«d'gDn  ',  while  at  the  London  ordnance- works  of  Vavossenr  only  tbe  pro- 
cesses of  BHsembling,  rifling,  &c.,  can  be  studied,  the  various  parts  being  roughly  pie- 
psred  in  SbefUeld,  at  the  steeL-worka  of  Firth.  Mr.  Krup)i*B  great  establlsbment, 
originally  designed  for  the  production  of  rolling-stock,  raus,  crank-shafts,  6lc.,  has 
within  tbe  last  decute  been  gradually  so  changed  lu  Its  character  as  to  now  render  it 
pmcticable  to  employ  ahuost  the  entire  force  of  mechanics  in  the  fnbrication  of  ord- 
nance and  artillery.  An  idea  of  tbe  immense  fncillties  here  for  turning  out  work  may 
1m  formed  from  the  following  statistical  stateotent : 

Tbe  works  cover  an  extent  of  about  TOO  acres,  300  of  which  are  under  roof,  and  em- 


plov  6,000  men  ;  besides  which,  in  the  Krupp  coal-mines  near  E^en,  and  ii 

and  blasting-furnnces  on   the  Rhine,  2,000  men  are  ciinatantly  at  work,  providing 

msterial  fur  tbe  nse  of  the  establishment,  which  posssHses  for  the  consumption  and 


Hum ufact lire  of  tbe  products  of  tbe  mines  480  smelting,  reverbcratory,  and  cementiug 
Cnmaces ;  247  steam-engines,  from  2  to  1,000  horse-power  ;  54  steam -hammers,  fiom  1  to 
^  lODs  weight;  169  forges,  331  lathes,  61  cutting  and  shaping  machines,  93  griuding- 
maehiues,  and  furnaces  to  accommodB(«  1,600  crucibles,  of  7U  to  75  pounds  capacity 
etcb. 

With  these  appliances,  ingots  cau  be  cast  and  worked  from  the  size  requiredfor  a  file- 
blade  np  lo  that  uf  110,000  puands  weight,  used  iu  tbo  14-incb  gun  ;  thus  repraseuting  a 
UMcity  three  times  that  of  the  Inrgtst  st«e)-works  in  Euglaud. 

The  metal  used  iu  tho  Krupp  gun  is  crucible  cast  steel,  made  fmm  a  combination  of 
paddled  steel  and  pure  wrouKht  iron,  which  forms  the  cliarge  of  the  crucible.  The 
proportions  of  each,  manner  of  preparation,  &e.,  are  not  mode  kuowu,  as  the  seciet  by 
means  of  which  Mr.  Krupp  produces  a  metal  fully  equal  in  elastic  and  absolute 
Btreogtb  to  tbe  btst  of  English  cemi-nt.ition  Htcel,  aud  tbat,  too,  without  oil-tempering, 
lies  somewhere  iu  tbe  ptopurution  of  Hie  elementary  substances,  or  in  the  combination 
of  (hem  formed  in  the  crucible.  Only  this  is  known  :  tbe  wrought  iron  is  prodnoed 
from  hematite  ores,  both  Knglish  and  Oerniau ;  the  puddled  steel  Irom  tbe  spathic  ore 
of  Siegen;  while  tbu  spiegoleisen,  small  quantities  of  which  are  used,  is  made  from  tbe 
Inng  crystal  variety  of  that  ore  found  iu  Nassau.    The  ingots  From  which  tbe  various 

CIS  of  tbe  gnn  are  formed  are  cast  in  cylindrical  irou  molds,  tbe  metal  being  Intro- 
ed  at  tbe  top.  Every  precaution  possible  is  taken  to  iusure  homogeneity  in  the 
cuting;  for  Dulew  ateel  be  absolutely  sound  in  the  ingot,  no  amount  of  hammering  or 
pressing  will  make  it  so,  as  the  bubble-holes  caosed  by  air  or  gas  become  sealed  with- 
out being  removed,  and  all  subsequent  treatment  simply  presses  them  out  iuto 
lonK  slita,  more  objectionable  than  the  original  defect,  since  it  completely  preventa 
wetiliug.  When  Hufflciently  hard  to  permit  handling,  the  ingot  is  removed  Irora  the 
mold  ilnd  buried  in  ashes,  where  it  slowly  cools.  When  needed  for  use,  it  is  brought 
to  the  requireil  heat  in  an  ordinary  fnrnace,  and  drawn  out  to  the  proper  length  undeF 
a  hammer,  one  of  50  tons  weight  being  naod  fur  lun^  ingots.  After  this  tbe  tiead  con- 
taining the  "piping"  and  all  other  dofectiva  metaliscut  off,  and  the  ingot  thus  drawn 
out  agaia  baned  lu  ashes,   where  it  gradually  auueals,  taking  out  all  tension  due  to 
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fofKiriK  into  xiinpe.  Ingola  thus  dran'ii  ont  dre,  bjr  tbe  various  processes  of  buricg, 
tnniin);.  and  rifling,  converted  into  the  tubes  formini;  tbe  inner  structure  of  tbe  gun, 
nbile  tbose  iDtended  for  use  us  boops,  trunniou-liiinds,  &u,,  are  cut  an  into  suart 
lengths  of  tbe  required  freight  and  formed  into  rings  milbout  weld,  tbe  pieces  being 
split  down  tbe  center  to  a  certain  distance  from  either  end,  and  sniigcd  out  nniler  n 
beavf  bauiDier  to  tbe  desired  shape,  afl«r  wbicli  tlicy  are  annealed  and  fiuisbed  bj- 
latbc-work.  Tbe  KmppiiLiuconsistB  (Fig.  4)  of  ncentral  tube,  A,  and  of  series  of  encir- 
cling boops,  B,C, &c.,the6-incbb»vingone8et,  the6and9iocb  two,  snd  the  11-inch  and 
higher  calil>ers,  three.  The  tnbe,  comiirisiug  the  greater  mass  of  the  gnn,  is  of  cylin- 
drical  foriu,  with  walls  cigbt-tentha  of  a  cnlilier  thick  from  a  point  over  tho  middle  <if 
the  charge  to  that  at  whicu  the  rings  tcruiinale  ;  tbeiico  to  tbe  ranzzle  it  is  cooled, 
diminishing  to  one-half  caliber. 

Tbe  hoops,  shmnk  on  at  a  black  heat,  are  prevented  front  working  on  the  tnbe  or 
inner  layers  by  key-rings.  A,  A,  (Fig.  4,)  which  are  half  hoops  laid  into  scores  cot  to  re- 

The  rifling  is  polyfrrooved,  the  two  aides  of  each  groove  being  of  different  pitcfa,  bjr 
whjcli  means  the  width  of  the  grooveH  is  made  to  diminish  as  they  approach  the 
mozzle,  or.  what  is  the  same  thing,  that  of  the  bands  increases,  thns  insuring  complete 
suppression  of  vrindage  as  thti  Hoft-JHcketed  projectile  passes  along  the  bore.  Tbe 
chamber  in  which  the  shot  and  charge  rest  when  the  guu  is  loaded  is  of  greater  diameter 
than  tbe  bore,  and  it<t  axis  is  eccentric  to  and  above  that  of  the  rifled  part.  Thii  it 
done  to  give  desired  working  room  ao<\  still  retail  tbe  a^iis  of  the  projectile  on  »  pro. 
loQgation  of  tbe  axis  of  the  bore,  for  by  this  tbe  course  of  tbe  shot,  from  tbe  iustatii 
it  is  put  in  motion  until  it  loaves  tbo  gno,  Is  ii^ttlioear,  not  being  canteil  upward  in 
passing  from  a  tube  of  greater  to  one  of  less  diameter,  thns  abrading  itH  jacket,  andsi 
the  sauje  time  allowing  ^  to  escape  by  it,  which  occasions  Ions  of  power  ns  well  u 
scoring  and  damaging  ot  the  gun,  an  action  which  in  a  perfect  breech-loader  is  entirely 
preveiili'd  by  the  goa-tiglit  joint  formed  by  tbe  projectile  when  properly  centered. 

The  most  important  detail  in  the  constructiou  of  a  breech-loading  gnu  ia  an  elScieut 
Olid  durable  gas-chevk  ;  and  tbis  has  been  succeesfnlly  applied  iu  large  guns  by  Mr. 

Krupp  alone.    Tbe  rear  of  the  thambur  is  reauied  out  spherically, '  "-  - 

fitt.-d  a  BroadwplI  ring  (Fig.  3)  whose  exterior  is  alsr  -  — '    ~'-''     - 

of  that  form  lieing  itseasu  uf  odji.atmeut  and  fbo  rei 

into  position  by  tile  breech-block  sbnuid  it  liecome  unseated,  vv  Den  iLie  gun  is  (li»- 
charued,  tbe  ring,  being  instautantously  expanded  and  at  the  same  time  pressed  rear- 
ward with  tremendons  force,  hermetically  closes  tbe  tube  of  tbe  |>iece  and  prevents  all 
escape  of  gas.  On  it«  ruBT  face  are  annular  scores  to  take  np  rcsidunm  or  oil  from  tbr 
fkce  of  tbe  breech-block  and  thns  avoid  clogging.  Iu  the  slot  cut  iu  the  rear  end  oS 
tbe  tniie  to  receive  the  mecbanisni,  two  guides,  b,  b,  (Fig.  4.)  are  left  iu  relief,  and  in  IIk 
breccb-hlock,  grooves  are  formed  to  currespoud.  TbesK  Htand  at  an  Inclination  to  the 
face  of  tbe  slot  formed  by  the  breech  of  the  gun,  via  tbe  lines  A  B  and  C  D,  (Fig.  !t,)M 
that  a  motion  of  translation  iu  or  out  gives  to  tlie  front  face  of  tbe  block,  nt  the  same 
time,  a  niovuinent  forward  or  to  the  rear  )iarallel  to  itself.  The  rear  of  tho  slot  in  tbe 
tube  is  cut  on  the  same  inclination  as  the  guides,  so  that  the  block,  whose  front  lop  aud 
bottom  are  plane  surfaces,  its  rear  rounded  otf,  is,  when  screwed  iu,  well  snppott«d 
from  behind. 

The  motion  of  translation  is  given  to  the  block  by  the  screw  £,  Fig.  i,  wb<cb  rani 
partly  in  u  thread  cut  in  the  upper  wall  of  the  slnt.  Tbe  locking  is  accomplished  by 
the  screw  A,  Fig.  1,  working  in  a  nut  having  rings  on  its  exterior  partially  cut  ftway, 
which  take  iu  tbe  scores  g,  g,  g.  Fig.  i,  cut  iu  the  solid  ntsss  at  tbe  rear  of  tbe  slot. 
These  ecLuws  are  worked  iu  turn  by  the  lever-wrench  R,  Fig.  2.  The  vent  is  tbroiiKb 
the  breecb-block  in  a  prolongation  of  tbe  axis  of  tbe  bore,  t«riniuiiting  iu  the  fsce-p1»<e 
/,/,  Fig,  2. 

Both  steel  and  ohilled-iron  projectiles  ar«  used  in  these  suns  for  practice  ftgaiust 
armor.  They  are  cyliDdro-ogivuI  iu  form — with  radius  of  head  approximately  twp 
calibers.  Those  of  steel  atetorged,  bored  out  to  receive  the  bursting-charge,  and  have 
their  points  water-tempered.  They  tire  then  jacketed  by  a  process  of  soldering.  Ili> 
of  great  importance  that  the  weight  of  load  should  be  reduced  to  a  minimum,  m  order 
tn  avoid  toss  of  momentum  on  the  strikiug  of  tho  shot,  due  to  the  flying  off  of  Ids 
lead  at  tho  first  instant  of  impact.  After  long  experiment  a  plan  has  b™n  deviled 
by  means  of  which  practically  no  power  is  lost.  The  projectile,  having  been  tnrun 
smooth  on  itscylindtical  part,  isplaced  inabatbof  sal  ammonioo  to  remove  all  oil,  aflM' 
which  it  is  immetved  iu  molten  zinc,  thence  in  lead,  and  afterward  put  iu  a  moM 
where  lead  is  run  around  it.  It  is  then  taken  to  a  lathe,  where  tbe  lend  is  tnmed^wD 
to  a  very  tliin  contiug,  rings  three  to  five  in  number,  according  to  the  caliber,  belig 
left  on  it,  the  rings  boiug  Cl  inch  and  the  spaces  O.OB  inch  thick. 

The  powder  used  in  all  the  large  guns  is  the  prismatic,  first  suggested  by  Geoew 
Bodmsn.  Each  grain  is  a  hexsgoniil  tirisni,  1  inch  high,  faces  0.8  inoh  wide,  wila  'U 
cylindrical  perforations  0.15  inch  in  diameter  running  through  ilio  tbodiieoliDaDrila 
length.    These  prisms,  of  a  density  1.70,  average  1S+  to  tbe  pound. 
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CHIEF    OF   ORDNANCE. 
Th«  fatloiriDg  table  prewDts  soTno  of  the  delailn  of  tliis  ordnance  : 
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H  ^.]    [Fried.  Kmpp,  il  Esaen,  (Pniase,)  Giinastalil-Fabrtk.    Aiaorican  office,  15  Gold 
Blreet.    P.  0.  Bus  2,a7H.] 

New  York,  July  24,  1S72. 
^rs :  Vt  are  ■alborized  by  Mr.  Knipp.  nnder  dote  6tb  iiiHtnnt,  to  make  tlio  fallowing 
rii|HHition :  Hi)  will  place  free,  at  the  disposal  uf  the  board,  either  a  9-inch  or  aa  1 1- 
K'li  gad,  on  coast-citiTiaf;e,  witii  projectilea  up  to  fiftj'  rounds,  for  the  piiriKiBe  of  the 
iil«  con tetn plat td.    Eitlierof  Ihciw  sizes  can  befurijishcd  at  short  notice.    The  board 


ilui  hr  sliall  bo  faruislieiT  n-itb  a  pnigraiiinie  of  the  trials  before  the  gim  \x  t'onvardod, 
u'l  iliiit  utie  of  bin  representatives  shall  assist  at  the  trials.  Mr.  Krnpp  also  proposes 
l>i-'nd  for  trial  at  the  same  time,  and  on  same  terni8,oneof  hisBeld-guns,if  agreeablu 
til  ilie  bnanl.  If  th«  board  are  committed  to  any  other  caliber,  we  presume  Mr.  Krupp 
Vi'Dlil  Iw  willitit;  to  nieoV  their  views  in  that  respect,  thongh  9^inch  aod  ll-incb,  being 
KiiKUnl  siwH,  cuiild  pnasibly  be  furnished  more  readily  than  any  other. 

'iVr'  in(-io»e  table  of  approximate  prices  fur  guns  at  Easeu,  and  remaio,  jours, 
i*i-<rfiilly, 

THOS.  PKOSSER  &.  SON. 
A.  SIOOKE. 

Htjw  Sii-18  Ckispin,  U.  S.  a. 

flncloHire.! 

New  York,  July  34,  1878. 

^ppmiimale  pricei  (gold)  for  gum  delifered  at  the  irork$. 


I  si.'i.ario  on  |4,7IjO  oo  i  ^20,000  on 

I   ai.iXKi  uo  I  r,,w>a  mt  I   a7,ooii  00 

29,Ml)0  UO  7,!J(M(  00  37,000  00 

3d.&00  00  10,000  00  4-J,50U  00 


$<»1  00  |45  00  $15  00 

W  00      (iO  00  20  00 

I'H)  00      IT)   00  I  K 

130  00  I  100  00  '  30  00 
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[laflanmieat,] 

UsiTED  States  Oronanck  AoEScr, 

Arm  I'wt,  J»lf  as,  l>^i 
Ii«apectfnl1,v  referred,  tof^ther  with  Its  inclosiiTeH,  to  the  board  on  hear;  orduun 
couvenod  by  General  Order  No.  57,  dated  Jnne  '28, 1072. 

R  CEISPIM, 
Breret  Colmtel,  U.  S.  A.,  Mi^  o/  Orriiun. 


New  Tobk,  Jaguti  5,  l*7i 
Sir  :  Under  date  Jnly  30,  and  referring  to  yoni  application  for  epecificRtieii  vl  li- 
iDchenu,  Mr  Kriipp  writes  as  fotlowB: 

"TLu  new  conBtruction  of  tliis  caliber  is  not  jet  tested.  Onn  and  citrriaat  an- »■>< 
GDished,  and  trials  will  be  madis  here  this  ;ear.  As  soon  ns  decided  OK  I  ebaU  fiire  vii 
DOtice,  so  that  American  ofBcera  can  assist  the  trials. 

"  If  I  send  a  icon,  I  nuderstand  it  to  be  for  a  trial  of  the  aystem,  and  not  for  a  «iiii]ir:- 
itWe  trial  of  calibers.  Sufficient  trials  have  been  made  with  thin  iutrntion  it  B^b 
and  Vienuft.    The  (pin  Iseod  most  be  tried  for  what  it  is— a  rqirom(a(irto/«j  •]»>'">. 

-'ToavoidcoiuplicatioD,  I  willsendsfaot  and  shells,  as  many  a«  required,  |)orlioiii>i» 
to  be  paid  for.  FrisDiatic  powder  mnst  besent  too.  About  two  mouths  will  be  rrquiriJ 
to  finiali  the  carriage  for  tiie  11-inch  gan." 

It  appears  from  this  that  a  12-iuch  gun  could  not  be  furnished  very  soon,  but  m  ll» 
views  eiLprussed  by  Mr.  Knipp  doubtless  coincide  with  those  enterlainod  bylbeUorJ. 
we  presunie  an  1  [-inch  gun  will  answer  equally  as  welt  in  a  trio)  of  "  ayttoms.' 
We  reniaiu,  yours,  respectfully. 


llndoTssmrat.) 


UNfTED  States  Ordkaxck  Aoesct, 

yrw  York,  AmgMl  5,  l<4 
1  heavy  ordnance,  Gonvened  by  GeneralOl** 


ALEXANDER  T.   UOTD, 

H,  O.  No,  3  0.]  Chicago,  Hay  a  l-^  j 

Sir  :  In  18'J9  I  made  application  for  an  opportunity  to  present  for  eiaoiiB»iiiti  i 
novel  method  of  constructing  onlnance,  receiving  in  the  matter  letters  from  vmi  1^' 
partnent  under  dates  of  July  2T,(or 'J!),)  mG!l;  Uarch3-2,IST0;  June  2,  1^70;  i'cl>nu:' 
IC,  ttiTI,  together  with  a  copy  of  Brevet  Major-Qeneral  Ilaruard's  report  lo  you.  nv^" 
date  March  23,  1870.  The  action  of  the  board  of  ofBcers,  convened  March  ML  I^Tn.'i 
my  application,  is  set  forth  in  Ordnance  Memoranda  No.  10. 

My  object  baa  been  to  submit  for  examination  a  description  mud  tundel  of  aj  y^ 
posed  method  of  conatrnctin)(  cannon,  claiming  increased  endurance,  ability  to  ^i''! 
increase  tlie  present  caliber  without  lessened  safety,  &,c.,  &c.,  at  dilniQisbed  BSl>rn.' 

Tbrongh  a  mistake  in  addressing  the  letter  of  March  22,  It^O,  I  did  aot  receive  i I  ' 
time  to  Hnbmit  my  plans  to  the  board  then  in  session. 

Having  since  changed  my  address,  I  desire  to  now  place  my  tirtf  addn*t  in  y^ 
bands,  so  that  when  a  suitable  opportunity  for  presenting  my  invention  occurs,  it  i'') 
receive  proper  notice.  .    , 

Trustiug  yon  will  kindly  cause  this  new  address  to  be  so  recorded  that  do  niiMuM 
may  again  occur,  I  remain, 
Very  respectfully, 

ALES.  T.  LOm 
103-105  SmUh  CttKoI  ifrw',  CJiMf* 

Brevet  Mqjor.General  Dver, 

CAiV  "/  Ordnanoe,  Wiuhington,  D.  C. 

ITh"  ibore  letter  wurersrod  la  Uwboiiil  bT  tlie  Chief  of  OrdDims,  DaAneavct*rki*MMT>'.'''J' 


,,  Cookie 
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n.  0.  Xo.  12.]  Cbicaoo,  July  8, 1873. 

Sir  :  I  have  this  day  forwarded  by  Adams's  Express,  two  eommniiications  relative  to 
iui)iruTenietits  iu  serving  ordDance,  desiring  to  subniit  them  to  the  board  of  offlcen  for 

Verv  respectfully, 

ALEX.  T.  LOYD. 
Colonel  R.  H.  K.  Whiteley. 


[loelosnn.] 

Chicago,  Illixois,  JhIjt  6, 1B72. 
Gentlemen  :  I  herefritb  TespectfuUy  snbmit  mj  plan  for  constrncting  ordnance.    I 
hiivf  refVatned  from  taking  out  a  patent  tliereon,  believing  that  its  merits,  if  any, 
■onld  lie  enhanced  b;  reuiaiuing  a  societ  with  the  Government  autil  such  time  m 
DKdtil  for  actual  service. 
Very  ruapectfnllr, 

ALEX.  T.  LOYD. 
The  Board  or  Ofpicbrs. 


is  desired  I  appear  personally  to  explain  my  invention,  I 


To  tlu  Board  of  OgUert!  July  6,  187i, 

Grntlbmen:  The  cannon  I  have  invented  maybe  briefly  described  as  a  cylinder 
(armed  of  independent  transverse  sections,  held  in  position  by  lateral  rods  or  ties,  ex- 
tending from  the  terminal  mnzzle-section  tn  the  terminal  breech-section.  The  argn- 
acnt  apon  which  the  justification  of  the  principle  rests,  is,  that  the  power  required 
Co  prevent  the  lateral  separation  of  such  discoDnectcd  sections  forming  a  cylinder,  is 
mrreiipouilent  to  the  inclosing  strength  of  au  individual  section.  Hence,  in  the  gun,  if 
•HIions  A  B,  severally  competent  to  vrithstand  a  ruptive  force  exerted  from  within 
mitiTBTdly,  (which  force  may  be  represented  by,  saj',  one  hnndred  tons,)  are  held 
together  by  tie-rods,  whose  combined  strength  is  sufflcient  to  resist  a  lateral  strain  of, 
My,  one  bnndrtid  tone,  the  liability  of  lateral  separation  among  the  sectiuiis  so  re- 
ilTiiued  is  no  f;real«r  than  their  individual  liability  to  outward  rnpture  when  the  gnu 

Tlie  ill  a  strati  ve  model  sent  herewith  is  tnfBoiently  accurate  to  render  intelligible  the 
foUoTing  mora  particular  description  of  my  proposed  ordnauoe. 

The  easential  compuuent  parts  of  my  gun  are  four  iu  number,  viz,  the  body-sections 
(A  it,)  the  terminal  sections  (C  D,)  the  tie-rods (F,)  the  bands  (E.) 

Ttie  body-sections  have  the  form  that  would  result  from  erecting  an  isosceles  triangle 
ntMa  the  circumference  of  a  cylinder,  with  respectively  its  shnrtest  side,  (as  in  B,)or 
ita  mnst  acute  socle  (as  in  A)  in  contitct  therewith,  aod  at  right  angles  with  the 
l«Djcth  thereof,  and  prolonged  upon  the  surface  of  the  cylinder  until  a  complete  circle 
h«  lieen  described;  or,  so  uj  speak,  the  sections  inny  be  termed  circular  isosceles  tri- 
aogles,  whone  eqaal  sides  form  the  faces  of  the  sectinns,  auil  whose  iineqnal  sides  form 
the  inner  aod  outer  surfaces  uf  the  gun.  The  so-called  Isosceles-trinngle  sections,  as 
■hnwii  by  the  model,  are  nut  quite  trv  to  their  names,  iu  that  the  sides  are  stopped 
■hurt  of  forming  an  acute  angle. 

For  convenient  designation  I  shall  name  those  sectious  having  their  bases  ontward. 
liirmiDR  the  greater  portiou  of  the  exterior  of  the  gun,  major  sections  ;  and  those  bav- 
inj;  their  bases  inward,  forming  the  greater  portion  of  the  interior  surface  of  the  guu, 
iDiQor  sections. 

The  m^or  aectiona,  (A,)  whose  form  is  exhibited  by  the  model,  should  be  of  the 
toughest  and  strongest  material  possible,  as  evidently  the  strength  of  the  cylinder 
ilepends  in  a  great  meHAnre  upon  them,  for  the  minors  can  be  ruptured  only  by  ibrcing 
their  way  through  the  overlapping  majors,  the  small  portiou  of  the  minors  (the  ahort- 
tn  side  of  tbe  so-called  triangle)  not  so  secured  being  afterward  provided  for. 
^'roagiht  iron,  cast  steel,  and  the  best  and  toughest  oast  iron  may  be  employed  in  their 
msnafactnre. 

The  minor  sections,  (B,)  forming  the  bore  of  the  gnn,  shnuld  possess  hardness  and 
endurance,  combined  with  strength  to'  resist  the  percussive  tbroe  and  abrasion  of  tbe 
expelled  projectiles.  Cast  sl«e1,  cast  iron,  or  cast  iron  case-hardened ,  may  be  made  use  of. 

The  cast-steel  and  cast-icon  sections  may  be  formed  by  pouring  the  molten  metal 
iuto  snitabte  molds,  and  those  of  wrought  iron  may  be  forged  in  V-shaped  swaging- 
blicks,  subsequently  finishing  each  kind  in  a  lathe. 
Tbe  terminal  sections  are  the  breech  and  muzzle  pieces. 
The  breech-section  (C)  is  either  a  m^or-sbaped,  with  a  bevel  on  tbe  side  a^oiohig 
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its  noighhor  liod^-section,  &nd  place  or  somewbat  convex  od  ila  ontwanl  Mr;  <iii 
minnr-itbuped,  buvult^d  on  its  ioterior  and  plniiD  or  convex  on  ils  esteriur  face.  Eilbi 
Hl.yle  may  be  adopteil  as  prefened.  My  moilel  employs  the  former.  Tbio  sectiou, u 
like  the  olbers,  is  solid,  not  beiuc  penetrated  by  tbe  boru. 

The  muzzle-section  (D)  mny  also  bave  on  the  side  adjoining;  its  neljcbbor  sectin-i 
major  or  minor  section  lievel,  depetideut  upon  the  style  adopt^  for  tbe  lireecb-necii"- 
Frobablf  those  in  my  model  are  as  got^  as  any. 

These  terniinnls  are  in  diameter  equal  U>  tbe  diameter  of  Ibeir  adjoining  hnlt-w 
lions,  pins  rather  more  than  double  that  of  the  lie-rods  to  admit  uf  imtertinj;  thr  Ihim 


ir  projactine  rims,  for  which  pnrpose  slots  (G)  are  snnkun  into  them  nulil  iIj-^ 
1  exterior  of  the  gun.    The  projectinR  riniB  of  these  tuniiiuBlt  must  be  o '    " 
cieut  strength  and  thickiieHs  to  furnish  a  "holding"  strength,  equating  tbe  si 


of  all  the  tie-roda  combined. 

The  tie-rods  of  wrought  iron  are  desired  to  bind  the  sections  together  formin);  lU 
gun.  They  extend  from  one  terminal  sectiun  to  the  other,  and  must  posses!),  rout1>iii^ 
nn  absolute  strength  to  reaiat  li<teral  strain,  at  leiist  oqiinliiig  the  incIoNing  Ntrea^lli  i' 
the  Htrongesl  section.    Practically  their  endurance  may  be  greatly  in  eEc««  of  III 

A  leitheT  end  the  tie-rods  terminate  in  strong  heads,  forged  "  of  a  pif^e"  vilh  t)i 
rod  it^f,  (not  as  shown  in  model.)  The  diatancn  from  the  inside  surface  of  one  in 
to  the  inside  surface  of  the  other  on  the  same  rod  id  Hntuewhat  tcAS  than  the  actual  <!:: 
t«nce  between  the  outward  faces  uf  the  terminal  sections  of  the  gnu,  an  that  wbm  t) 
tie-rods  aiv  elongated  by  tbe  expansive  etfect  of  heat,  their  length  will  tie  jiul  «iK- 
cient  to  permit  them  to  drop  into  the  slota  prepared  for  them  in  the  rims  uf  thr  Irni^: 
nals.  Ciintrncting  In  cmillng,  they  bind  tlie  sections  together  with  vastt  and  suffirlio 
force.  The  enpuusiou  of  the  gun,  under  tbe  heat  gcueratetl  by  liring,  will  only  nn* 
strongly  hold  the  sections  in  kUm. 

If  deHired,  especially  in  case  of  Aeld-pleces,  the  rods  may  be  made  longpr,  and  tri 
miuated  with  o  head  on  one  end,  and  a  deep  screw-thread  on  the  ol-ber.  Then,  nlc 
the  gnu  is  prepared  for.  the  rods,  forces  lone  heavy  nut  up  the  thread,  with  a  hrki 
wrench,  until  the  sections  are  firmly  secured.  The  former  method  is  geuerall.t  i*'! 
erable.  - 

The  bands  (E)  are  heavy  broad  hoopsor  rings  of  wrought  iron,  d«stine<l  tnbe  |il*-< 
over  the  line  of  Jointure  Uetn-i'on  the  section.*-  TUey  are  made  somewhat  lean  in  iou* 
nal  diameter  than  the  external  diameler  of  the  sections,  over  which  they  arr  f'>r~' 
and  enlarged  by  heat  until  sufficiently  expanded  to  pass  over  the  sections  to  iLrii 
proper  place.  Then  cooling,  they  serve  to  give  rigidity  to  the  gun  and  vflTHCtnall;  in- 
vent any  escape  of  gas  where  suctions  may  not  fit  with  exaclnesn,  and  alao  Mvure  r'^^^■ 
portion  of  the  minor  sections  as  are  not  overlappeil  by  tbi:  majors. 

In  ordtnary-eized  guns  Ihuy  may  be  made  snlliciently  bmwt  to  cover  the  ont«4'k 
.  surface  of  the  minor  and  liberally  overlap  the  at^uiuing  m^nrs  on  either  siilr,  i' 
excessively  large  gnna  a  band  may  cover  only  half  of  the  surface  of  a  minor  ancli"'- 
lap  only,  say,  tue  right-hand  inajor.  A  Hecoud  hand  will  secure  the  remaining  hi!f  "* 
the  niiuor  and  overlap  the  lelt-band  major.  Then,  If  desired,  a  third  baud  ni*>  '• 
thrown  over  the  center  of  the  first  two. 

llie  essentials  of  a  gnu  having  been  thna  provide,  it  may  be  hitilt  up  in  tt:- 
itinnuer  or  any  other  fonnd  desirable  in  practice. 

A  core  of  sniid  iron  as  long  as  tliu  desiredgun,  and  of  theaamadiametj-r  as  thfnwi-!' 
bore  of  the  sections,  has  one  end  let  into  a  wall  or  bumper,  holding  it  Nns|iendnl.  '" 
atlbrding  resistance  to  lateral  preeaure.  The  fro«  end  of  tlie  core  rests  ii)hiu  a  m"Vii' 
support.  A  section,  say  a  minor,  ia  slipped  along  this  core  until  it  resta  against  li- 
bumper.  A  major  nection  follows.  This  core  is  provided  with  a  set  of  Jack-ncmi*- 
nrrangnl  (description  of  which  is  nnneci«»ary)  that  groat  preasnre  may  he  ap|ih«l  '■ 
the  lust  section,  forcing  and  holding  it  firmly  against  its  predecessor,  yet  otTi-riin;  J 
resistance  to  the  passage  of  the  liand  or  hoop  which  is  to  follow.  This  bani).  previ'>r.> ' 
heated,  is  then  placed  over  the  line  of  Jointure,  and  hammered  snugly  down  upon  '-' 
gun,  and  then  allowed  to  cool. 

A  minor  and  mi^or  section  follow;  the  Jack-screws  again  force  them  into  rloartv-i- 
tact,  and  a,  broader  ban<l,  suSicient  to  cover  the  face  of  the  minor  and  overlap  the  v  > 
Jurs,  placed  in  iKwitinn.  When  the  gun  is  thus  built  to  a  snflicient  Irngtb  t^' 
breech  and  muzzle  sectional  pieces  ore  placed  in  pisition  and  presanre  applied  at  nib-' 
end.  while  bands  are  welded  over  the  hue  of  meeting  between  tbe  terniiuals  aDdUxly 
sections. 

The  connectingor  tie  rods  am  now  elongateil  by  heat  until  they  will  fall  into  tb'  ; 
protwr  slots.  Over  these  rods  may  be  sunken  stveral  bands,  girthing  them  all,  lf>  Ik''' 
the  rods  well  dowu  upon  the  gun,  and  by  so  doing  give  rigiditf  lo  the  piece,  ptvi'O' 
ing  any  iHissible  tendency  to  "^  sag,"  which,  however,  1  scarcely  fear  after  the  llall(t^  »'■ 
in  place.  Should  this  ■' sagging"  exhibit  iteelf  in  the  very  Inrgi-st  gnus,  hollow  rJ-i 
iron  lul>es  or  pipes  may  he  laid  paralbi!  with  tbe  tie-rods,  and  other  hands  shrnvt'i 
over  all.    And  if  even  nil  this  was  iniiutBcienl,  the  sideii  of  tbe  sec^ons,  say  at  a  via' 
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one-third  tKe  tlistance  fmm  exterior  to  interior  of  the  nails  of  the  gaa,  iniKfat  be 
grooved  nr  channeled  to  a  depth  of  half  an  inch  or  more,  thecrerice  haviUK  "  width  of, 
wi]',  half  BD  inch  or  au  inch,  (theae  dimenaious  will  vary  with  the  size  of  the  gun.)  A 
buan  of  wroiij^ht  iron,  iu  width  equalioz  the  depth  of  this  grooTe,  in  two  HBOtiniis,  and 
in  LnickDeHs  ttie  same  as  the  widtb  of  these  jtro^ves,  may  tbea  be  forceit  into  this  oreT- 
icrnrone  section,  and  the  nest  section  placed  in  position. 

Tlie  result  would  be  that  the  crevice  is  filled  with  the  baad,  and  neither  Bection  can 
■llrr  its  position. 

Tbis  diaftrsm,  Pig.  I,  wilt  illnstrate  my  meanin);. 

Wbeu  (he  );un  is  so  built  up  the  bore  may  be  trued  out  in  a  latbe  as  If  the  piece  lind 
bwo  cast  entire. 

Tbe  niiinlwr  of  tie-rods  required  wilt  vary  wtth  the  eiEo  of  the  enn,  as  will  the  size 
of  Ihu  rods  themselves.    From  three  to  seven  will  cover  the  mi^iirity  of  ciwea. 

[f  it  should  result  that  furraing  the  gun  of  so  many  individuitl  pieces  iiupaire  the 
niiily  and  accuracy  df  tbe  bore,  (which  I  do  not  anticipate,)  this  objection  muy  be  over- 
come in  several  ways,  as: 

Tiltt,  Tlie  mojot  sections  may  be  stopped  short  of  entiOrinn  the  born,  and  the  minors 
hi'ine  passed  the  tennination  of  tbe  m^ors,  will  be  extended  laterally  to  fill  the 
8|iic«foniierly  allotted  to  the  interior  end  of  the  minors.  Tbis  would  givo  thoui  shapes 
u  >hown  In  Fi)(.  2. 

Second.  The  bore  bavinc  been  firet  "trued  ont,"  a  oast-steel  or  wrought-iron  tube 
may  be  inserted,  and  (in  uiis  sectional  gun  easily  fastened)  forming  a  Ijore  "  all  of  a 

Third.  The  inner  surface  of  the  gnn  may  be  letl  raf^ged,  and,  if  desired,  the  mt^or 
Bections  may  be  made  to  project  a  snflBcIent  dlst-auce  int^  the  bore  beyond  the 
lose  of  tbe  minoiB.  The  bore  is  then  filled  with  molten  iron,  and,  after  cooHnK,  dressed 
out.  Tbis  is  the  preferred  method.  When  tbe  bore  is  so  large  that  the  metal  will 
shrink  away  from  the  walls  of  the  gon  iu  cooling,  a  core  can  be  insBrted  forming  a 


ningli  bore ;  and  tlie  metal  may  be  cooled  by  tbo  plan  employed  in  casting  tbe  Hod- 
m»n  pin.  The  nnevenuess  of  tbe  rng^d  bnre,  especially  if  made  purpoaely  ragged, 
vill  afford  ample  bold  for  the  molten  iron.    This  latter  plan   would  also  absolutely 


.— dK""*!'"  "I'''  I  regard  it  as  very  important,  eapocially  in  the  largest  piei.._. 

It  might  be  found  desirable,  in  building  gnus  of  the  lieavieut  caliber,  to  first  form  a 
prtnaraiorj  cylinder  of  sectinns  as  for  a  perfect  gun,  heretofore  deBcrihed,  but  with 
Willis  of  an  even  thickness  from  breech  to  muzzle,  luatBail  of  varied  thickness  as  ordi- 
n»rily.  Then,  instead  of  bauding  and  finishing  the  piece,  drees  the  exterior  perfectly 
tnu  ID  a  lathe,  and  place  upon  tbis  first  cylinder  a  second  series  of  sections,  "  breaking 
jmnts  "  with  the  first,  of  varying  thickness  from  breech  to  muzzle,  with  a  trued  inter- 
uil  diameter  exactly  fitting  the  exterior  circumference  of  tbe  first  cylinder.  This 
*<ald  give  two  complete  sets  of  sections,  obviating  auy  considerable  mass  of  iron  in 
"IS  uns  easting  or  forging. 

Another  method  of  forming  a  gnn  is  to  make  all  the  minor  sections  of  oast  Iron  or 
cast  steel,  and  ali  the  inl\jor  sections  of  wrought  iron — the  tatter  bein;[  a  litle  lean  la 
diameter  than  is  reipiired  to  fit  snnglv  upon  the  minors.  Then  placo  nil  the  minors 
iolo  a  furnace  and  beBit  until  expanded.  Place  these  and  the  cold  minors  altermitely 
npnn  the  core  and  quickly'pnC  in  position  the  tie-rods.  The  cooling  of  tlin  majors, 
FFSiiltinK  <■>  tbeir  consequent  contraction,  wonld  bind  the  gnn  more  firmly  together 
tbiii  if  formeil  of  a  single  piece. 

If  it  Im  desired  to  form  a  homogeneous  gnu,  make  all  the  sections  of  wrought  iron  ; 
then. heating  to  the  welding  tempeyturu,  unite  them  under  a  steam-hammer,  either 
Knion  by  section,  if  the  gun  is  large,  or  in  a  massif  small,  subsequently  bringing  the 
whole  fabric  to  a  proper  temperature,  aud  placing  under  a  8t«am-huminer  until  thor- 
oughly united. 

I'be  advantages  of  having  tbe  line  of  Jointure  between  the  several  sections  uot  at 
tiiht  angles  with  the  length  of  llie  gnn  are  so  evident  in  welding  that  I  need  not 
eularge  upon  them. 

Among  the  many  advantages  t  claim  for  my  method  of  constrnctiDg  oidnauco,  may 
b«  ennmemted  these -. 

In  snch  comparatively  small  castings  and  forgings  as  of  individual  sections,  flaws 
aud  imperfuctions  are  avoided,  or,  if  found  present,  only  a  small  portion  iustead  of  tbe 
entire  ooustmction  is  waated. 

Its  pre-eminent  economy.  The  manipnlations  of  small  masses  of  metal  is  attended 
vith  oiucb  less  expense  per  pound  than  of  large  ones. 

Again,  when,  as  invariably  happens,  one  portion  of  a  gnn  is  worn  ont  in  service  or 
damaged  by  accident,  white  the  remainder  is  yet  serviceable,  the  worthless  portion  in 
Diy  gnn  can  be  replaced,  insteatl  of  condemning  the  whole,  as  now. 

It  is  eviilent  that  my  method  admits  of  iiidennll^ly  increasing  the  size  of  a  gnn,  even 
|o  enormoLM  and  hitherto  nnattempted  dimensions,  without  as  now  correspondingly 
'nrrcasing  the  danger  attendant  upon  its  use. 

Onluaace can  be  shipped  t«plscesdifflcnltof  access, and  then  combined:  or,  in  sw- 

.  ,C~.oogIc 
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vicii,  A  gnu  can  be  carried  by  men  to  polote  otberwise  ioacceMible,  tbeD  combinol, 
aod  amuX  ngAiii»t  the  enemy. 

Aitlde  fh>[ii  tlie  economical  gnio  of  ordioary  repairs  trhioh  bas  been  mentioaeil,  U 
that  of  rppsir  at  distaut  poiutH  Id  service,  aa  wbeii  n  vessel  Is  on  fureigu  service,  in  time 
of  war,  if  ft  portion  of  her  few  beavy  guns  is  destroyed  in  action  or  by  service,  Ihe 
wanted  section  can  be  carried  aboard  uud  put  in  plitce.  It  is  evident  tbat  only  lh« 
breecIi-SKutioua  wit)  be  worn,  and  ouly  tbe  miizEle'Sections  injnred  by  tbe  enemy  iu 
armored  ships,  aad  these  two,  or  these  endangered  »wjtione,  can  be  curried  in  doplicnt*. 


Or,  if  the  arniament  of  an  endangered  fort  is  partially  dostroyed.  the  waut-ed  porli 
cau  be  telegraphed  fur  to  tbe  nonrest  depot  of  eupplies,  and  quickly  fbrwardea,  u  are 
parts  of  auwing-uiacbines  aod  roapi^rs  tonlay. 

The  foreguing  deecription  of  my  method  of  constmcting  ordnance  is  in  many  re- 
spects incomplete,  and  I  desire  tbat  it  uiay  lie  ooustrauil  rather  aa  a  meinurandnin  of 
niy  invention  than  a  fall  and  restricting  deflnition.  If  I  have  left  any  material  point 
untouched  or  obscnre,  I  will,  when  so  advised,  cudearor  to  make  it  plaia. 

Very  respectlully  submitted. 

ALEX.  T.  LOYD, 
10.1, 1(K>  acuth  Caaal  Slreel,  ChUxigo,  lUinoi*. 

No.  87.1  ■''■■»"  8,  1372. 

To  Hie  board  ofoffieeri: 

Gemtlrmhn  :  It  is  well  known  tbat  the  powder  forming  the  cbarge  of  a  large  kud 
is  only  imperfectly  conauuied  when  tbe  pieoe  is  discharged ;  tbe  cause  (it  ia  unnectii- 
aary  to  mention,  perbaps)  being  the  lack  of  snffleient  air  (oxygen)  within  Ibe  small 
area  forming  tbe  bore,  to  thoroughly  accntnplish  the  combnation  of  the  powder.  The 
onnseqiience  is  a  failure  to  gain  any  satisfactory  and  guQIcieDt  reanlt  from  iucreasiug 
tbe  amount  of  powder  in  the  charge. 

To  overcome  this  diSlcnlCy,  and  to  also  admit  of  indefinitely  increasing  tbe  chai^ 
of  powder  in  the  heavy -metaled  gnus  of  comparatively  small  bore,  fur  the  pnr|io<H<  "f 
tbrowing  projectilea  with  eitraordinarv  force  against  armored  ships,  Ac,  or  to  nniimsl 
distances,  as  in  IrambaTding  forts  or  cities  from  vSar  off,  ia  the  object  of  tbe  invention  1 
will  now  describe. 

Dfteription.—li  tube  or  other  shaped  casket  of  metal  {tin,  copper,  or  iron)  is  filled 
with  compressed  air,  or  with  oiygeii,  and  then  seenreiy  sealed  to  prevent  ila  escs|>F. 
Tbis  casket  of  air  is  placed  witbin  tbe  powder  forming  ibe  charge.  Tbe  discliariie  of 
the  gun  breaks  the  walls  of  tbe  casket,  liberating  the  air  or  oxygen,  wbich  is  cuntniuni 
in  Budlcieut  quantity  for  the  perfect  combustiou  of  the  powder.  The  fra|{mentsof  llie 
casket  are,  of  conrse,  thrown  out  from  the  gun,  and  its  waits  uut  requiring  uiui'b 
strength,  but  liltlo  metal  need  bo  employed;  hence  no  danger  is  antioipal«d  from  Ihe 
pieces  thmwn  out.    The  case  would  probably  give  tbe  best  results  if  made  uf  copper. 

Tbe  plan  is  so  very  simple  tbat  a  model  is  quite  nnnecessary,  tbe  diagram,  rig-  3, 
sufficiently  illustrating  the  idea- 
Other  shapes  will  suggest  themselves,  but  withnot  atfecting  tbe  principle-  .  For  in- 
stance, in  conical  shot  the  air  or  oxygen  may  be  retained  at  the  base  of  the  projectilr, 
or  the  casket  may  be  formed  of  two  disks  connected  by  a  hoop  or  circular  band  at  tbrir 
circumferences,  allowing  space  between  for  tbe  reception  of  the  air,  and  placed  belwwa 
the  powder  and  tbe  projectile;  but  the  method  tirst  described  seems  mncb  jireferulilv. 
Tbe  coat  uf  manufacture  would,  of  course,  be  merely  trilling,  and,  wbuu  completed,  Ibe 
oaaketB  might  be  stored  for  years  witbont  itijury,  ITie  sizes  required  would  vary  wilb 
the  quantity  of  powder  employed. 

I  would  siiggntt  an  experiment  with  miuiature  caskets  in  musket-cartridges  as  well. 
If  foond  of  value,  a  place  for  tbe  reception  of  tbe  air  could  be  arranged  in  making  tbe 
copper  shell  now  nsed. 

Very  respectfhily  submitted. 

ALEX.  T.  LOVD, 
103,   105  Smtik  Canal  Strett,  Cfwago,  fUiMrit. 

Ko.  87.1  Juke  B,  1S73. 

To  the  board  of  offioert ; 

<iKnn.KMKii :  1  bee  leave  to  forward  tbe  following  plan  for— 

First.  Lessening  the  strain  upon  the  waits  of  beavy  gims  wben  in  service. 

S<-cond.  Lessening  tbe  recoil. 

Tbinl.  lucreasitig  the  range  or  distance  the  pri()eotile  will  be  thn>wa. 

My  plan  is  simply  to  exhaust  the  air  from  tbe  gnu,  after  it  has  been  loaded,  by 
tneiuis  uf  a  siiitabl  j  adapted  air-pump. 

A  toiupion  of  wood,  lined  on  tbe  fitce,  intended  to  rest  on  tbe  uinzile,  with  leaiber 
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felt,  robber,  or  other  saitable  packing,  nod  penetrated  by  a  tube,  with  a  v«l re  placed  over 
the  muzzle  of  the  gou.  TbeD,  tbb  veat-hole  being  etupped,  the  ait  is  pampad  uut,  and 
tLe  Talt-e  turned,  creating  a  yocuuiii.  The  pressure  of  tUe  outside  atmosphere  would 
letua  the  toiiipion  in  position. 

When  tbe gun  ia  diechareed,  the  casket  containing  air,  as  desnibed  in m; other com- 
muuicatioa  of  this  date,  is  orokea,  liberating  oxygen  lor  tbe  c;ombnBtioa  of  the  charge 
of  powder. 

Tbe  expected  gain  is  tbn  absence  of  tbe  column  of  air  in  tbe  bore  of  the  gnu,  which, 
aside  froDi  its  nornial  resistauce,  is  compressed  by  Che  onlgoing  projectile,  so  that  in 
Urgfe  piecen  tbe  ponei  required  to  overcame  its  reeistatice  is  a  senuDs  drawback  from 
the  range  otherwise  obtainaljte,  and  by  just  so  much  are  the  walls  of  the  guu  need- 
lentil;  strained . 

Tbe  application  of  this  principle  would  probably  be  limited  to  siege  and  ships'  guns. 

Very  reapectfally  subuiUted. 

ALEX.  T.  LOVD, 
103,  103  South  Canal  Simtt,  Chieo^o,  IllinoU. 


A.  8.  LTMAN  4KD  ALBAN  C.  STIMKRfl. 

L  B.  Mo.  9.]  Abhy  Bi]UJ>iNa,  New  York,  July  13, 1672. 

Sir:  I  hare  the  honor  to  inform  yon  that  the  board  ou  heavy  cannon  desires  such 
infumiation  as  you  are  able  to  furnish  raspeoting  tbe  Lyman  mnlticharge  gun. 
Very  nsspttctfully  sir, 

R.  H.  K.  WHITELEY, 
Colonel  of  Ordnance,  Prtsndeat  of  Board. 
The  Chirf  of  Ohdnamce. 


Ko.  39.]  Ordnance  Office,  War  Dkpaiitment, 

WaghingUm,  Julg  13,  1872. 
Sib;  In  compliance  with  yonr  request  of  ISth  instant,  I  transmit  herewith  report  of 
tritlof  the  Lynjan  multicbarge  or  HCcelcrating  gun,  at  Roadilig,  Pennnylvania,  in  1870, 
being  the  only  source  of  information  respecting  the  same  ou  the  files  of  this  offlcs. 
BMpectfully,  yonr  obedienr  servant. 
By  order  of  the  Chief  or  Ordnance. 

The  Pkksidknt  of  the  B 


lliicloaare.l 

Frankpoiid  Arsenal,  Juguit  S,  1870. 

8lR :  In  conformity  with  yoar  order  of  the  Slst  ultimo,  directing  me  to  witness  and 
report  apon  the  firing  of  an  acculerating  gun  at  Keoding,  Pennsylvauia,  1  have  visited 
that  city,  with  the  necessary  apparatus  for  determining  the  velocities  and  pressures  de- 
vtlopeil,  and  have  the  honor  lo  submit  the  following  report: 

IkKriplum  qf  tht  6'iiii.— Tbe  gun  is  desiirnated  by  it«  present  proprictori  hs  the 
"Uulticharge  lOO'pounder  rifle  guu."  It  lielougs  to  the  class  of  accelerating  guns, 
where  tbe  projectile  receives  an  additional  impetus  after  being  started  from  its  seat: 
anil  to  the  system  known  as  "  Lyman's,"  of  which  samples  hare  been  experimented 
"ith  at  Washington  navy-yard  and  elsewhere. 

Described  by  the  usual  formula,  it  is  a  rifled  breech-loader,  caliber  6  inches;  of 
cut  iron ;  welgbt,  10,17S  pounds ;  No.  1  of  its  series ;  cast  October  1 2,  1869,  at  Kead- 
iHK,  Pennsvlvaiiia,  by  aeyfcrt  &.  McManus,  under  supervision  of  Mr.  Alban  C.  8ti- 
"nets,  nav^  engineer ;  without  names  or  marks  ioscriljed.  Condition :  had  been  fired 
once  with  17  pounds  of  powder  and  57-pound  shot ;  once  with  25i  pounds  of  powder 
■iiu  7T-pound  shot;  once  with  32  pounds  of  powder  and  90-pound  shot;  and 
twice  with  SO  ponode  of  powder  and  90  and  93  pound  shot,  the  only  elfect  of  which 
practice  oQ  the  gun  bod  lieen  to  crack  the  Bt«el  plugs  of  the  two  front  pockets  here- 
■•wr  ileecribed,  wbicli  plugs  were  replaced  by  bronie  ones  before  any  trials  for  pres- 
>UK,  &c.,  were  made.  Vent,  tbrougb  the  breech-plug,  horizontal.  ITonr  aeoeleraUug 
charges  in  pockets  along  tbe  bore. 

,  ,y  Go  Ogle 
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Tbn  peciilinr  charactotiHtics  of  the  ((iin  can  be  best  nnderatood  ftom  the  HnnMed 
(Iranine,  reduced  from  working  drawings  nt  tlie  foiiuderr. 

The  breecb -closing  mechaDism  ib  nearly  identical  with  tbe  Wliitwortb  afat«ni,  tbe 
liiaiu  difturence  cnuslBtiug  in  tbe  witbdrawin);  nbeel  being  ao  arranged  as  to  tevoItc 
tbrotigh  a  conBidemble  are  before  it  begins  to  rotate  tbe  brepcb-acron,  tiius  allowing 
of  some  via  rira  being  accumulated  before  the  act  of  staTtitig  tbo  ecrew  occurs. 

Along  tbe  loner  element  of  tbe  gnn,  fonr  globes  of  1  foot  6  incbeH  interior  diameter 
aT6  cast,  coalescing  into  tbe  geueral  form,  of  tbe  gnu  aud.  into  each  otlier,  nil  Abrupt  re- 
entmnta  being  filled  in  and  Kduced  to  easy  concaves. 

Tbe  globcB  occupy  tbat  portion  of  tbe  length  of  the  gun  between  the  position  of  (he 
front  of  the  shot  and  a  point  half  way  to  tbe  muzzle.  Tbey  were  cost  solid,  as  wu 
tbe  entire  gan,  bored  apberiCHlly  to  a  diameter  of  8  inches  by  an  exiianding  drill  from 
the  botUini.  The  aiiertures  necessnry  for  tbe  introduction  of  tbedril!(3^  iuchns  diam- 
eter) were  suliBcqiiently  tapped,  and  cloned  with  steel  plugs,  nbich  were  theoiselveB 
bored  and  tapped  for  ll-iucb  plugs,  to  enable  the  pockets  to  be  cleaurd,  Theee  latter 
apertures  were  nsed  for  applying  tbe  pressure-plugs  in  determnine  preasiires. 

Throats  4  inches  in  diameter  connect  tbo  spherical  cavities  of  these  slobes  with  the 
bore  of  tbe  gnu,  thus  forming  the  "  pockets "  used  foi'  tbe  acceleratiug  cbarges  em- 


fhei 


These  charges  are  introduced  through  loading-holea  closed  with  conical  valves,  oper- 
iited  by  tbe  small  wheels  and  screws  represented  in  tbe  plan.  Tbe  poeitiOD  of  these 
loading-holes,  with  referenoe  t«  tlio  bore,  is  best  shown  in  the  trauaverse  sections. 

The  rifling,  as  seen  in  tbe  half-size  section  annexed,  is  peculiar  nod  not  easy  of  de- 
scription in  terms  usually  employed.  7'he  width  of  the  lands  bears  a  very  insignifi- 
cant proportion  to  that  of  the  grooves,  which  latter  are  regarded  as  the  bore  proper  in 
slating  the  caliber  at  6  inches.     It  is  proper  to  state  tbat  the  section  of  the  bore  repre- 


sents truly  only  tbat  portion  of  it  behind  tbe  ftont  or  fourth  pocket.    Beyond  that  p 
the  non-bearing  side  of  thci  lauds  is  made  more  abrupt,  with  a  view  to  permitting  lue 
flame  to  pass  tbe  projectile  for  tbe  iguition  of  time-fuses.    The  twist  is  uniform — one 


n  10  feet. 

The  shut  is  cast  with  recesses  for  the  lauds.  Its  ends  are  alike,  being  "  Ogilvie 
heads" — tbe  clement  struck  fiuiu  a  radius  equal  to  tbe  diameter  of  the  shot.  The  cy- 
lindrical portion  of  the  shot  is  10  inches  in  length,  the  conoidal  ends  each  5  incheii ; 
total,  iiO  ijiches.  Tbe  weight  is  100  pounds  ;  tbe  surface  as  originally  cast,  except  IIih 
curved  ends,  which  were  turned  down  in  ailjnstiLg  tbe  weight.  No  expanding  or  gu- 
checking  device  is  attached  to  the  shot,  which  has  a  windage  H.l  inch  to  .lb  inch. 

The  provision  for  preventing  the  gas  of  explosion  from  passing  beyond  the  shot—* 
condition  vital  to  the  whole  theory  ot  the  gun— consists  of  a  wad  formed  of  a  number 
of  thicknesses  of  straw  binders'  board,su(Bc]ent  to  produce  a  total  thickness  of  4i  inches. 
the  planes  of  the  boards  being  transverse  to  tbe  axis  of  the  gnu.  These  biudets'  bosnla 
are  secured  together  by  three  light  copper  bolts,  which  also  seiye  to  retain  an  expanding 
copper-cup  gas-check  on  the  rear  face  of  the  waid.  The  whole  affair  is  shaped  carefully 
lo  the  form  of  the  grooves  and  lands — its  length,  it  will  be  observed,  being  slightly  in 
excess  of  the  diameter  of  the  throats  of  the  pockets.  This  "  lap  "  is  obviotuly  nevM- 
sary  to  prevent  the  flame  from  "  cutting  by  the  wad  as  it  passes  the  snceemive  em- 
boaclivret,  Tbe  wad  Is  thus  particular'y  described,  becunse  it  would  appear  that  to  lis 
fuilure  to  perlbrm  the  important  flinctions  intrusted  to  it  is  attributable  the  fact 
of  the  gnn  on  trial  having  yielded  results  eutirely  incompatible  with  the  tfaeurjaad 
expectations  of  its  projectors. 

The  powder  used  in  Uriug  the  gun  with  its  full  charge  consists  of,  first,  a  small  cart- 
rid  ge,  2  |>ouuds  of  inammoth-powder,  contuined  in  a  hat-sbaped  copper  case,  fitting 
tbe  chamber  in  rear  uf  tbe  shot,  and  four  other  charges,  of  7  pounds  each,  of  navy  csn- 
Don  or  rifle  powder,  contained  in  the  fonr  succeHSive  pockets. 

Ho  special  carriage  bad  been  constructed  for  tbe  gun.  During  tbe  trial  it  w« 
mounted  u{;on  two  woiNlei)  clicek-pit-ces  placed  upon  a  four-wheeled  railway-truck, 
which  recoiluil  upon  rails  inclined  upward  at  an  angle  of  '2^  30'  for  some  40  feet.  Tbe 
estimated  weight  of  this  truck -carnage  was  1,300  pounds;  its  wheels  were  1  foot  6 
inches  in  diameter,  and  wrre  chocked  in  all  &rings  with  full  charges. 

On  the  21st  of  July,  before  the  electrical  apparatus  for  determining  velocities  had 
been  erecii-d,  tbe  gun  was  tired  once  with  fnll  charges  in  tbe  presence  of  the  oKccn 
Ordered  to  witness  the  trial,  tbe  object  beinv  merely  to  show  that  everything  about 
the  gnn  was  in  proper  working  order.  On  tbis  occasion  28  pounds  of  navy  cantioa- 
powder  and  S  pounds  of  maiumutb  w*ero  fired  with  a  biiudred-pouud  shot ;  which,  in  a 
cast-iron  gun  of  10,000  pounds,  certainly  seemed  a  retuarkable  feat.  Tbe  loading  and 
sponging  by  nix  workmen  from  tbe  I'uuudery,  not  specially  drilled,  occupied  about  one 
uiinnto  and  thirty  seconds.  Four  of  tbe  party  were  employed  iu  loading  tbe  povkela, 
und  two  in  spouuing  and  loading  at  tbe  breech.  Tbe  only  manner  in  which  the  end 
was  afl'i-'cttd  by  lliis  shot,  and  tbe  Svu  firings  with  partial  and  full  charges  vrLich  bnu 
preceded  it,  was  tbe  cracking  of  tbe  steel  plugs  used  to  close  the  apertures  in  the  boi- 
luuiuf  tbe  twofront  pocketsmadeby  tbeorigiuatl>oriag-tool,  as  already  stated.    Ttieae 
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pluiTB  were  oboat  the  only  part  of  tlie  Run  where  steel  entered  into  tlie  cnnstniction, 
and  its  uufltneM  for  the  purpone  was  atrikingly  illiutmted  by  the  moiociilur  cnmlition 
of  the  fragments  when,  by  t«<liuuB  labor,  they  were  removed,  to  be  repluceil  by  bronze 

On  the  3d  of  Aiijcnat,  the  new  bronze-phiga  having  been  inserted,  and  nrrauRcnients 
for  taking  velocities  and  pressiirm  being  cumpleCe,  the  gun  was  fired  sin  timi»)  under 
the  circnmatances  and  witb  the  results  described  in  each  case,  as  fiillowd:  The  otHi^re 

S resent  were  Commodore  Hitchcock  and  Cotninauder  Teniptu,  of  tbe  Uiiited  States 
avy,  and  the  writer. 

The  inatmment  ased  for  determining  velocities  was  the  Green-YiRnotti  pendulum, 
of  Frankforri  arsenal,  arranged  with  a,  singte-loop  circnit  tbniuRh  biitb  titr^utH,  and 
Btarted  by  rupturing  wire  at  the  muzzle ;  tha  interval  woe  lOD  feut,  and  begun  'iO  ieet 
from  the  maitle. 

The  inatrumenta  nned  for  pressures  oonaisted  of  two  exterior  pressnre-phiirs,  which 
were  applied  to  the  apertures  at  the  bottom  ofitiAerent  pockets,  as  doscribeil.  The  small 
cotDpass  of  the  brei-cb-cbarEe,  and  the  fact  that  thu  vent  of  the  gun  was,  according  to 
tit  W  hit  wort  b  s.retem,  in  the  prolongation  of  the  axis  of  the  bore,  precluded  tUc  use  of 
tli(  interior  pressure-plng. 

The  mourning  and  circnmstancea  affecting  recoil  have  been  already  described. 

Tile  density  of  the  navy  cannon-powder  used  was  1.7044. 

tint  fire. — Breech -charge  only  need;  2  ponnds  mam  mot  fa -powder,  100-ponnd  shot, 
rnsaure-plugs  applied  to  the  first  and  fourth  pockets,  counting  from  the  breech.  Traek- 
wtaeela  free. 


Tnman*.  poaoda  pet  iqiun  ineh. 

Telooitj. 

Beooa 

Flnrt  packet. 

yoDFth  pOOkPt. 

Flnt  are. 

^™'"- 

y«tpor»»„d. 

Peel 

4.S00 

a,  000 

(•) 

C. 

H 

-  Xol  Uteu.  too  alow  fur  liniila  of  Oid  peiulalum. 

Saonijli-e, — Breed i-cfaarge  2  pounds  mammoth-powder,  and  the  first  pncknt-charge 
IpoimiU  navy  cannon -powder,  other  pockets  empty.  Pressnre-plu^  applied  to  first 
ttdfoarth  pockets.    Truck- wheels  free. 


fntmtt,  poaods  per  Mjuiire  Inch. 

Velocity. 

SecolL 

^nt  pocket.     |  Fourth  pockeL 

F1..1 

m. 

Secondare. 

Feet  per  tMOBd. 

Fe«L 

«™  i         »" 

•" 

UQW 

» 

93 

Wirrf  firr. — Breech-charge  2  ]HiundB  mnmmoth-|Hiwdcr.  First  and  second  pockets  7 
pciunda  euoh  navy  canuon-|>Dwdi:r.  Other  pockets  empty.  Pressure-plugs  applied  to 
"Wind  aud  fonrth  pockctn.    Trnck.wheeU  spragged. 


I'TU'iareA,  poiindo  per  u 


S«™d  pocket.  J  Fourth  pocket    ,       Firet  are. 

Seeond  arc.         Feet  per  •eooDd. 

Feet 

ItOOO                      11,500    1                    I'S- 

SOO                           Ml 

M 

Fintrik  fire. — Breech-charge  S  pounds   niammotb-|>owder.    First,  second,  and   third 
pocket*  7  pounds  each  uiivy  cannon- powder.    Pressure- plugs  applied  to  second  uid 

Ibird  pockuts.    Truck-wheels  spnigged. 


Pnnna,  poiuda  por  Ktiuro  Inch. 

Telocity. 

BecoO. 

Stwid  poeket       Third  pocket. 

Flrat 

ara 

Second  arc 

Feet  per  Mcond. 

Feet. 

n.ooa   1              TOooo 

to* 

„.» 

eso 

a^ 

ogle 
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F\flh  aHd  eixli  /rei.— Bi'eecb-charge  S  ponDiU  mBtnmotli-pawder,  all  four  pocketo 
oliurijtd  nilli  TpuuDcUeacL  of  navy  vaDiioii-powder.  PreBMU«-plugs  aiiplitKl  to  wvoud 
and  luurtli  pi)ckt!ta.    Ttuck-whuclB  spruggeu. 


M«.otDre 

PrcHures,  pouBil*  per  >iiii«ns  inob. 

Tdoeity. 

BecoiL 

SMODd  pockeL     Fontth  pocket 

Flntwc 

SeooDdire. 

nietperieoond. 

Fb* 

IS::: 

3S,CI00    1                 3».S» 

33,000  1              ea.im 

SS 

1:^ 

" 

Afler  the  sixth  ehiit  the  firiii);  was  BtiitpeD<lei1  for  the  day.  AnKOBt  3,  impreMioni 
were  taken  or  the  bore  in  the  ueiijhbiirhiHMl  uf  tlm  Dionthe  of  the  poeket«.  No  mateiial 
Injnrf  apiMMited  to  have  Lieeu  aiwtuiiied  by  the  laelul  at  those  points.  The  flring  wa* 
reeiimed  with  full  char^^.o^  in  this  fifth  and  Hixtb  sliobi  of  the  previoitH  day.  Nary 
li tie-powder,  however,  was  substituted  for  the  navy  cauuun-powder  previouidj  vatd. 
The  deiiaily  of  this  navy  rifle  powder  waa  1.677. 

Firttfire.—i'riM  cbarKes  iu  bivf  ch  and  pockets.  Pressnre-plugfi  applied  to  second  and 
fourllt  pockets.  Truek'Wheels  spragKcd.  lutei'val  uaed  for  velocities,  W  feet,  begin- 
ning 50  feet  from  tbe  muzzle. 


Prewnnis,  poandi  ptt  aquve  Inch. 

Velocity. 

SMoa 

Second  pocket      Fanrth  pocket 

Fintara. 

Second  >n. 

Fe 

tp«rH 

amd. 

Fwt 

71.  W    1                  »,0(» 

30  38' 

si^ao' 

1,075 

» 

The  trial  waa  then  closed  at  the  request  of  Ike  parties  interested. 

The  largu  local  pressures  and  moderate  velocitiua  developed  in  this  trial,  where  pre- 
cisely an  oiipoaite  atate  of  tiiiui;s  niitrht  reasonably  have  been  looked  for,  can  only  be 
explaine<l  by  suppoaiuE  that  the  pocket-cimTges  in  some  oases  become  ignited  before 
the  projectile  has  paased  over  their  eMboHcham. 

This  ncciirreuce  becomes  possible,  and  in  fact  almost  inevitable.  If  tbe  wad  at  any 
stage  fails  in  its  Ihuetioiis.  Juistorliou  of  any  kind  would  iuduce  this  failure,  and  thii 
distortion  doubtless  occurs  in  passing  the  iirst  aud  second  pockets.  The  nioiueut  lh« 
wad  hsB  advanced  suflicienlly  to  partially  uncover  the  mouth  of  the  flret  pocket,  the 
explosion  of  the  charge  in  that  pocket  iu  all  probability  tears  away  uiore  or  lifss  nf 
tbe  rear  of  the  wad,  wbose  structure,  lamiuuled  trauaversely  to  the  bore,  would  facili- 
tate this  disruption.  Tlie  wad,  unless  of  sufHciput  length  to  more  than  covertbe  moalh 
of  a  poeket,  will  permit  flame  to  escape  to  the  front  in  passing  it,  aud  a  povket-cborge 
is  doubtless  Homulimes  exploded  while  its  mouth  is  wholly  or  partially  cloaed  by 
the  projectile  iu  the  act  of  passing  over  it,  thus  rcgisteiiiiK  an  enormous  pressiire 
in  that  iiarttcnlar  pocket,  with  no  corresponding  acceBsiou  of  velocity.  That  a  pn«- 
sure  of  78,000  pounds  should  be  developed  In  an  advanced  portion  of  tbe  barrel,  wli'le 
parts  nearer  tije  breech  experience  one  of  only  21,000  pounds,  would  certatuly  aeem  to 
indicate  that,  at  the  place  and  instant  of  occurrence  ut  the  greater  pressure,  oomuio- 
nicatiou  with  the  bore  generally  must  have  been  cut  olf. 

Total  extinction  of  windage,  until  the  fonrtb  pocket  is  passed,  is  the  «tne  qua  ntm  of 
this  system  of  acceleration ;  and  to  tiie  accomplishment  of  this  object  the  efforts  of 
its  promoters  should  evitiently  be  directed. 

Fur  the  gun  generally,  thH-  have  evidently  used  great  care  ID  its  fabrication  and  iu 
the  selection  of  materials.  They  have  embodied  the  Lyman  iirinciple  in  a  much  ulure 
sightly  gun  than  any  that  have  beretoforo  illustrated  it.  Neituer  its  length  nor  weight 
are  excessive  for  its  caliber,  even  regarding  it  as  a  siiigle^ckarge  gun.  When  mounwd, 
it  exbibils  none  of  the  uncouth  features  which  have  hitherto  beau  deemed  inseparaiile 
flrom  the  system. 

The  pressures  endured,  without  damage,  by  the  pockets,  speak  well  for  the  material 
of  tbe  gun,  which  was  produced  as  foUows : 

Iron  Hied  : 

ptMOdl. 

Hamburgh 1.^ 

Juniata !,»»<' 

Cumberland S,** 
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Ricbmood  No.  1 .. 
Rj<tiiiiODd:«o.3.. 
RkbnioudNo.3.. 
Keiuelt«d 


^od-rop  bitaiuinniis 5, 9G0  poiinda. 

^re  irarted  Uctolxir  1-2,  luea HMO'"  a.   m. 

MeWlfund ,  I**)"  p.  ni. 

Snuiiidnr  riiaed l""  33" 

TiiDF  cnnsumt-d  in  AlliDj; 3" 

OvUns  ill  mold 10  da;s. 

Lmnrh  of  Rinkiug  bead 2  feet. 

t'xit  K>litl, 

Htdianieal  Ittis — SiiiUng-kead— Thrte  Bptcimena  arovnd  the  prohagatiolt  ttf  the  bore. 


XiiDiber. 

Br«l<lnj|-rtr»li.. 

Deiwitj. 

MilM 

■ 

Specimm  from  center  of  bore  at  muzile. 
UrpakiDg-Blrain,  28,5g0  pounds  per  iquare  iacb.    Density,  7.255. 

Bodg  of  gym — Sgt^m«B»  Uike*frirat  the  Ihrcale  af  thepocketi  next  Vie  bort. 


^„.. 

BruklDg-gtnlD. 

Dan^ty. 

■ 

Is 

Mot  obtaliisd. 
33,!M 

Weight  p«r  tquare  iacb  of  entire  gun,  0.262  poaiid. 
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HEPORT   OF   THE    BECEETAEr   OP   WAE. 

jy'mieiitiotUjfroni  lliefoundrra  rmordi.  ■ 


Dtametw  of  bsw-ridg.  turned inchM. 

UUmeWr  iiEil  to  lune-rliig,  rough do. . . 

Dimrael«r at  flmt  pocket,  ranuh  .do... 

IKameler  >t  sevond  nockel. moEh Ao... 

DUmotoTBttbird  pocket.  roOBh .lo... 

Dfuneler  at  fuorlh  pocket,  mugh do... 

Ulanii-lor  1  font  beyniid  fonrth  pocket,  turned dn. . . 

IMamettT a fpei  bejnnd  fonrth pockot,  tnined do... 

I>tanieter3  fnot  beyond  Amrth poobet,  ttim«d ,„........ do... 

I>iwaet«r4  feet  beyond  fonrth  pocket,  tnmed - - -...^do... 

IHomMor  5  feet  beyond  fonrth  pooket.  turned do... 

DUmeUrortrunninns do... 

LenjOhnf  Imnnlons do... 

Length  between  lim.bafieB -.... ......(lo... 

LenBthfiDmfacBpfnio»lotociinl«roftnmnloB» feet  «h1  iiicbta. 

Length  of  main  caating do... 

Length  of  breech«reir inches. 

LenKlharhreech-tJug dn  .. 

Length  Dfboni feet. 

Length  of  guu  over  all feet  uidiuchea. 

Dimneler,  fnUrl or,  of  pocket*,  (■pherioul) iuchee. 

IMuaeter,  citorinr,  of  pocket* do... 

Extreme  projection  of  pockets  below  the  ayniinetricnl  element  of  the  gnn.  .do. . . 
Prepondanuice ,. pounds. 


Bespectfull;  submitted. 


WM.  PRINCE,  LUulenaitl  Ordiitmae. 


ReBpectAiUy  forn'ardod  to  tbo  Chief  of  OrdDOUce  for  hla  In  form  at  ion. 

T.  J.  TKEADWELI^ 
Major  nf  Urdnamx,  Commaiiding. 
FiiAKKFORD  Areenai.,  Augiat  13,  ISTD. 


No.  42:]  HI  Centbk  Strbbt,  Nkw  York,  J»Ip  19, 18Ji 

Sir:  Tbe^un  Iliave  the  honor  to  submit  to  the  board  over  which  yoo  preside,  is  the 
bivech'Ioadmg  mnlticharge  rille. 

The  niiilticharge  tyatem  is  the  subject  of  a  patent  by  A.  6.  Lyman.  The  rifliog  and 
tbe  brcccli-liHulinR  arraiiKemeuts  are  uriEinal  with  myself;  and  the  gun,  as  a  wbole, 
baa  Iwen  dexi^eil  hy  me,  tbe  proprietors  of  tbe  Lytnan's  patent  havinn  appointed  me  » 
their  agent  tu  bring  this  system  iuto  use  iu  this  vonntry. 

Tbe  guu  pror>«r  is  of  cast  iron,  aod  is  not  banded  or  hooped  in  any  manner.  The 
breech-cap,  poclcet,  loading-hole,  caps,  and  pocket^plijgs  are  of  bronze,  that  tbeirscrews 
may  never  ruat  uuil  Mick  them  fast. 

The  additiouai  charges,  of  which  there  are  fonr,  are  suspended  beneath  the  bore  in 
globular  pockuta  of  east  iron,  nhich  coalesce  into  tbe  general  form  of  the  gun  and' 
luto  each  otbur,  formiDg  a  part  of  tbe  main  casting. 

DiMENelONS. 

Caliber  to  bottoms  of  riflings,  12  indies. 

Lengtb  of  Iwrc  from  face  of  breech-plug  to  muzzle,  24  feet. 

Lenglh  of  bore  from  base  of  uiain  casting  to  muzzle,  24  feet  ^  inches. 

Ettrenie  lengtb,  from  rear  of  breech-cap  to  muzzle,  25  feet  4  iucbea. 

Diameter  under  screw-tbread  of  breech,  2  feet  8  incbt». 

Diameter  at  3  feet  forward  of  base,  3  feet  6  iucbes. 

Diameter  at  fourth  pocket,  3  feet  6  inches. 

Diameter  nt  muzzle,  1  foot  9  inches. 

Internal  dipinieter  of  pockets,  1  font  4j  inches. 

EKternal  diameter  of  pockets,  2  feet  6  inclica. 

Centers  of  ditto  below  center-line  of  bore,  2  feet  2  inches. 

Diameter  of  pocket-throats  counectiug  with  bore,  4  inches. 

Distance  of  center  of  first  pocket  from  face  of  breecb-plug,  4  feet  4  incfae*. 

Distance  of  pockets  apart  from  center  to  center,  2  feet. 

Longitudinal  depth,  or  thickness  of  breecb-plng,  7  inches. 
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LoDKitadiiifll  depth,  or  tbickneiw  of  liTercb-cap  in  rear  of  pin 

Outsiile  diameter  of  1>reecli-cap,  3  f«eC  3^  inches. 

LoDifitiiiiiiiol  length  of  breeoh-screws,  12  iuehea. 

Pitch  of  eorow,  (4- threaded,)  6  inchea. 

T<cMt  uf  rifling.  I  tiira  in  3)i  feet. 

£stiaiBt«d  weight  of  gan.  ^  tons. 

Wei|{bl  of  ahiit,  tjOO  pounds, 

Weight  of  powder; 
Breech- charge,  60  pouiirls. 
Ench  pocket,  75  puuucls. 
Total,  360  pounds. 

E  PBINCIPLE. 


From  the  date  of  the  tulvent  of  the  Aruistmnff  gnn,  in  16.^)5,  to  the  present  time, 
tbete  have  lieeo  innumerable  eftbrta  made  in  Europe  and  in  Ihis  eoiintry  to  pnxlnce  a 
bn«cb-laading  rifle  of  large  caliber.  As  jet  a  Baimfoctory  sun  of  Ibis  dencription  ia 
nalmnn'n ;  Ijie  existence  m'  yaac  boaifl  is  a  proof  of  this,  and  also  of  the  fact  that  the 
March  is  HtiH  continued. 

Tiivlitst  difHcnlties  enconntered  with  rilled  cannon  were  the  wenkeninf;  effects  of 
Ibe  [ifliog,  and  (be  grenter  slrnins  to  wliich  guns  thiowinj;  elongated  shot  were  snb- 
jn^rell.    To  overcome  thene  it  bos  been  tbe  uniform  |>rH<-tJce  of  every  essayist  for  the 
pcodaction  of  the  snccessfnt  rifle,  with  the  single  esception  of  Mr.  Lyman,  to  increase    - 
bj  some  means  the  strength  of  the  barrel,  or  at  least  to  endeavor  to  do  so. 

Tbe  nnmber  of  devices  which  have  been  proposed  and  tried,  and  tbe  amonnt  of 
enuineering  and  mechanical  skill  whiob  have  been  expeiidnd  upon  some  of  them,  not- 
'bif  upon  tbe  Arms trong  pattern,  are  among  the  wonders  of  the  age.  The  English 
goYcniment  bas  s^nt  millions  of  treasure  in  this  direction,  and  yet  the  barrel  is  not 
strong  enough. 

Quito  recently  tbe  evil  has  been  greatly  mitigated  \>y  having  given  attention  to  the 
tliaiBcter  of  the  powder  employed,  and  oliserving  the  phenomena  of  its  explosion 
nilhin  tbe  gnu.  The  lale  experiments  on  this  subject  in  England  illustrate  the  wis- 
dom of  Rodman's  recommendation  of  the  "  mammoth"  grain-powder. 

Mr,  Lyman's  efForts  have  been  In  an  entirely  different  direction.     He  has  studied  *" 
"^""g  tbe  increased  propelling  force  Deceesary  upon  the  rej      '"      '    ' 
to  the  biiTstiug  strnius  upon  the  barrel  of  tlie  gun.    1 

lo  accomplish  this  becomes  evident  when  we  ooiiaidcr  .    . 

p"«<l«r  exerts  its  pressure  within  the  ordinary  gnn. 

Tbe  light  line  on  the  pressure  diagram,  herewith,  and  the  dotted  line,  nre  redncoil 
«Hiie«  of  two  of  the  curves  reported  by  the  English   board  of  exiterimenturs  on  eic-   , 
plosives,  ill  their  preliminary  report,  dated  February  5,  1H70.    Tliw  heavy  line  repre- 
sfDis  the  diagram  which  may  be  expected  from  the  gnn  herein  brought,  to  yourutten- 

Thf  light  line  was  formed  by  firing  38  pounds  of  "  rifled  large-grnlu  "  powder  in  aii 
^iii«b  Kun,  behind  a  shot  weighing  IW  pounds. 

The  dotted  lino  was  foruicd  by  farlug  ;{5  pounds  of  "  pebble  No.  ft  "  ponder  with  tho 
uiDo  gnu  and  shot.  It  differs  from  the  other  only  by  the  increased  size  of  the  grains, 
llie  speciflcation  of  its  manufacture  reijuiring  that  it  shall  c<iosist  of  the  lumps  whicli 
»re  retained  i>etween  sieves  of  |  and  J  inch  mesh,  resiiecf  ively ;  the  effect  in  the  gun 
bfing  to  prolong  the  time  reqnired  to  burn  it,  sntBciontly  to  permit  the  shot  to  move 
ferward  and  slowly  enlarge  tho  space,  so  that  by  tho  time  it  ia  all  hnmed,  the  fact  of 
filiinp  of  tbe  large  space  results  in  a  less  pressure  than  would  have  been  exerted  if  it 
lad  lilled  only  tbe  space  occupied  before  tlio  shot  began  to  move ;  while  tho  charge  of 
powder  being  greater,  tbe  mean  pressure  along  tho  bore,  representing  tbe  useful  foree 
exmcd  npou  tbe  shot,  is  also  greater. 

Tile  resnlling  improvement  :s  in  tbo  same  direction  as  that  proposed  by  Mr.  Lyman. 


the  resnlling  improvement  :s  ni  tbn  same  direction  as  that 
bat  is  decid^ly  inferior,  us  is  showD  by  the  futlowiag  table: 


S''<S''*"iH« lniTW-ffniin  nowiipr ??... 

E"«1lM.p(hblt5jr,  S,|»Wil« 

"-innn.miililchsrgBgim 


-'  is  proposed  to  employ  "mammoth"  powder  in  the  breech -charge  of  the  gnu  pro- 
P"?ed,  this  being  quite  similar  to  tbe  English  "  pBl)ble,"  differing  only  in  haviiig  some- 
it  Urgor  irniiua. 


It 
T*'*e<i,  iifiis  oeing  qu 
"hat  Urgor  graiua. 


eeport'of  the  seceetart  of  war. 

In  gan»  of  tbis  caliber  (I3-)Dch)  it  irill,  perhaps,  be  an  well  U 


emaD-^^iii  powder  may  be  usiid  with  propriety  in  th«  pockets,  becaune  the  necemfiry 
spocQ  to  preveDt  excesHive  presnorea  is  already  provided  m  the  charge  in  each  it 
ignited. 

In  eatimating  the  initial  velocity  of  the  shot  to  be  expected  from  a  gnn  of  this  kinl, 
it  IB  evident  that  the  ordinary  euipiiical  rnles  applied   to  the  Hingle-charga  gun  will 


Where  T=Telocit.v  of  the  iliot  id  feet  per  second; 
y  =  velocity  due  togrvity; 

A=^diHtiince  which  the  ahxt  uovea  along  the  bore,  In  feet; 
r'  n^area  of  the  bore  in  sqiiMe  inche;*  =  107; 
;>=:  initial  presmire  uxertcd  by  the  powder,  in  potinda  per  eqtinre  Inch  ; 
M  ^modulus  of  tbo  lugaricbiu  of  ratio  of  eipauaiun  of  juwder  uner  coroboB- 


feet; 


o  which  powder  eipande  )»  terms  of  tl^e  length  of  the  bore,  ii 


Tbe  error  referred  to  is  that  A  ia  taken  to  eqnal  not  only  the  apaea  into  wfaloh  the 
powder  expands,  but  also  tlie  distance  which  the  shot  louvea  along  Ibn  bore.  Thr 
error  ia  tbe  ordinaiy  gnn  ia  aiinply  that  tbe  shot  moves  a  lean  distiuice  b;  tbe  laogtli 
of  the  cartridge,  and,  with  the  single  aniall  charge  of  the  amnotb-lrore  t^nn,  tbia  ii  im> 
very  importHnt;  but  when  it  cornea  to  the  great  chargea  of  tbe  multicliarge  gaa  il 
would  give  tbe  velocity  conaiderably  too  high. 

The  value  of  M  ia  erroneiiiialy  given  also,  as  It  aiuumea  that  powder  expands  in  tbe 
gUD  in  acconlance  with  Marriotl-e'a  law — that  is,  that  the  curve  of  expansion  is  a  par' 
abolio  one,  whereaa  it  ia  a  diabntlc,  and  1  bave  taken  tbe  valne  of  H  Trom  Rodman'* 
experinentti,  (see  bla  report,  p.  'J06.)  These  are  not  suOiciently  extended  to  give  il> 
value  with  nice  accnrooy,  but  we  know  that  it  is  less  than  2.'i.  (the  valne  given  bj 
Huttnn,)  and  more  than  1.^7.  Aa  will  be  seen  In  the  fnllovring  table. I  have  ossanKd  it 
to  be  3  in  each  caae.  It  ia  probable  that  tbis  is  too  small  in  at  least  three  of  tbe  cases, 
but  cannot  be  materially  so. 

The  values  of  tbe  elements  of  the  fonuttia  for  the  various  chorgsa  ore  given  in  the 
following  table: 


k 

V 

* 

" 

i'i 

u 

MloB^* 

V 

PolDttO 

^ 

poldt. 

Biwch 

Mntpwlirt,-. 
Beronil  iMrkrt 
TliinI  pwkel. . 

Search  pocket 

BO 

- 



I 

30,000 
31,700 

31.  «3 

6.33 
1R33 

UOOO 
•I  MM 

aa.Mo 
neoo 

n.ws 

8» 
TI8 
130 

11 

AtttaomuHl- 

It  is  now  aiiteen  years  since  Hr.  Lyman  commenced  to  make  experlmenta  to  test  tbe 
merits  of  bia  invention,  and  have  it  bronght  into  use. 

It  is  probable  that,  if  he  bad  known  bow  much  care  and  skill  were  reqnired  to  pro- 
dnce  the  most  ordinary  gun  and  have  it  sorely  good  and  reliable,  he  would  hardly,  vitl> 
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hia  limited  ]maw1ed)*e  of  the  subject,  have  attempted  so  radical  a  change  in  the  mechan- 
ical sinictore  OS  is  reqairod  topmcCicall;  npply  his  iuveotionto  large  gun^  Having  no 
miiceplion,  however,  of  the  mafrnitade  of  his  undertaking,  he  not  only  provided  for  sev- 
eral charsBS  to  be  siioceasivaly  igtiitud  iu  the  rear  of  a  single  shot,  but  beatsoriBed  his 
pinH  and  made  them  breecli-loaders.  Detlcient  in  meclianioal  knowledge  of  every 
kind,  and  es[>ecialtj  ho  of  that  which  relates  to  ordnance,  it  is  not  surprising  that  his 
guns  violated  ever;  rule  of  proparMon,  were  expensive  to  malle,  inconvenient  to  use, 
and  riceedingly  nnoouth  in  appearance.  Added  to  this  he  had  trouble  with  his  pro- 
jectiles, as  did  every  other  promotor  of  rifled,  guns.  He  and  bis  friend,  Ur.  Haskell, 
vho  has  labored  with  him  from  the  first,  have,  however,  pereevercd  whenever  they 
conid  raise  the  means  to  proseonte  tbeir  experiinunts.  One  after  uuiitliKr  of  the  innn- 
meralle  difflculties  with  which  they  have  hud  tu  contend  have  disappeared,  until  at 
this  moment  they  have  a  aii-inch  gnu  at  Reodin;^,  Fuuusylvaiiia,  ready  for  trial,  wait- 
ing only  for  the  means  to  pay  the  expenses  of  Itriug  it.  When  it  was  tried  twii  years 
a^i,  the  wad  proved  defective  as  a  gas-chech,  and  the  pockets  toward  the  muzf.le  were 
tnbject  to  exeeeaive  pressures  while  shnt  off  from  communication  with  the  linre,  and 
tlie  velocities  expected  from  the. shot  were  not  obtained,  (see  report  of  Captain  Prince 
to  Bureau  of  Ordnance,  August  8, 1870.)  New  wa<l8  being  prepared,  it  was  again  tried 
t  year  ago,  and  the  breecb-loMling  uiechanitnn  was  blown  otT.    This  has  now  been 


reiDHlied  by  the  application  of  a  newly-devised  arrangemen 
Mr. Lyman  and  hia  friend  Haskell  have  never  loqt  falCb  iq 


1  the  tinal  snccess  of  this 
principle,  because,  whenever  matters  did  go  olf  without  misliap,  they  always  obtained 
eiidencen  of  velocity  which  fully  met  their  expectationH.  I  will  state  one  instance 
Mily,  as  I  have  it  in  a  copy  of  an  official  report  mode  by  Lien  tens  nt-Cmnnnludor  H.  P. 
JoQBB,  Uniteil  States  Navy,  at  the  Washington  navy-yard,  Deceniber  JH,  1B63. 

The  gnu  was  of  ^  inches  caliber,  and  had  three  pockets.  The  shot  was  hard  steel, 
coated  with  brass,  sharp-pointed  head,  flat  rear,  and  weighed  19f  puuuds.   TUecharges 

Brteeh,  (  ponnd  cannon-powder. 

first  pocket,  If  pounds  cannon -powder. 

Second  pocket,  2  ponods  cannon-]>owder. 

Third  pocket,  2^  pounds  cannon -powder. 

Total,  6{  pounds  cannon-powder. 

Hevation  of  the  gun  0"15'. 

Fired  Ht  target  distant  200  yards.  Target  made  of  one  &-inch  plate  of  iron,  backed 
by  18  inches  of  solid  oak.  Sliot  strnck  the  target,  passing  througli  tlie  plate  and  tlm- 
Ikt,  making  a  bole  of  about  its  own  diameter,  and  fell  in  the  water  about  100  yards 
l^ejond  the  tar^t.    Such  a  result  requires  ni 


Inotder  that  an  elongated  projectile,  flred  from  a  cannon,  may  follow  accurately  the 
line  of  aim,  it  is  necessaij  that  it  should  revolve  acoun<l  its  longitudinal  center  of 
Knvity.  To  accomplish  this,  the  rifling  of  the  gun  must  engine  the  shot  boditv,  as  in 
the  Annatrong;  and  Whitworth  gnns.  Pitting  a  disk  at  the  rear,  and  leaviugtfie  head 
ef  the  shot  to  wabble  about,  con  never  give  unifiirmly  good  results,  as  the  great  nnm- 
Kr  of  devices  of  that  character  brought  forward  and  used  in  our  receut  war  fully 
prosed. 

Of  the  two  guns  above  named,  that  of  Armstrong  requires  an  expensively-made 
'DDt,  which,  from  the  moment  of  its  manufacture  nutit  it  is  lired  from  the  gun,  ninst 
'<«  i;aarded  from  injury  with  the  greatest  caro.  This  is  a  highly  objectiouable  feature, 
gretttly  detrimental  to  its  usefuluess  in  actual  sert'lce. 

The  ihol  of  Whitworth,  on  the  contrary,  may  be  of  the  simplest  casting,  like  the 
roniiil  ihot  used  in  the  smooth-bore ;  and  having  windage,  it  may  get  rusty  or  brnise<1 
in  the  vicissitudes  of  careless  transportation  aud  storage  without  special  int«rferencu 
"th  ite  efficiency  as  a  shot. 

Iq  a  gun  like  the  one  proposed,  where  it  is  necessary  that  there  shall  be  a  gas-check 
between  the  breech  and  pocket  charges  until  all  the  pockets  are  passed,  this  can  be 
provided  by  using  a  wad,  which  is  a  much  cheaper  and  more  convenient  method  than 
"tjing  the  shot  to  close  the  windage. 

whitnorth's  system  of  rifling  is,  however,  very  defective  when  considered  in  relation 
to  tlio  gun. 

Wlien  a  smooth-hote  gun  \n  fired,  the  entire  periphery  of  metal  around  the  boro  is 
■^panded  with  the  strain.  The  circumference  is  not  only  enlarged  in  every  part,  but 
^™  particle  of  metal  has  been  moved  radially  away  from  the  center.  In  the  smuotb- 
■'"'e,  this  movement  being  uniform  throughont  the  circuniference,  there  is  no  disturb- 
Kacn  bi  the  relations  between  the  particles,  and  the  iiietnl  resists  the  strain  under 
the  moit  favorable  possible  circumstances.  When,  however,  the  gun  is  rifled,  in  any  ' 
banner  whatever,  this  uniformity  of  strain  and  movement  anioug  the  particles  is 
™"^yed,  and  unless  the  bottoms  of  the  lifliogs  are  Bufflciently  extended  ciranmfer- 
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•1  to  great  disad vantage  at  tht 

.ture  with  COD  

...    ._   ..     ...  1  rifiiiigB(at 

',  resemUIiug  the  notcb  which  meebauica  aj 
cuTtioe  in  a  dm  i>i«nnTaT:nry  to  eusilj  bTeakiiiK  it. 

To  ulitaiii,  thtii,  tiie  advantages  which  the  n  hit  worth  ey  stem  confers  npon  the  slwt 
aiid  avoid  itu  weakeuing  offucta  upon  the  gnu,  it  is  necensiiry  b>  have  at  leait  tbm 
iuclioed  siirfaecB  to  bear  npcin  tlie  periphery  of  the  body  of  the  shot,  furoiuj;  it  to  tbc 
center  and  causing  it  to  revolve  aroutid  ila  own  longitudinal  center  of  )rra%'ity,  (tbrt* 
liein)!  the  leiiat  number  which  wilt  accouipliah  this,)  and  at  the  same  ttiuD  to  make  tb> 
bottdins  of  the  riflinga,  between  these  Incliueil  enriaces,  carefully  circaoiferentlal,  aud 
as  extcnxiTe  as  pusKiClo. 

By  refurriug  to  the  accompanying  drawing  of  the  gun  I  propose,  an  examination  of 
the  fnll'Kiso  section  of  the  tmre  will  uliow  tlio  forui  to  which  thebe  conmderationi 
lead.  The  metal  at  the  bottom  of  the  riflings  has  no  much  circnmferuntiiil  length,  and 
runs  into  the  lands  by  cnrves  of  such  large  rmliiiH,  (one'thirtl  the  railius  of  hore,)  lliut, 
when  uiiilrtr  strain  and  enlargemeut,  the  part iciett  lUljnsE  themselvoaeasiiy  to  their  new 
position,  anil,  consequently,  withstand  the  strain  with  the  same  strength  as  ia  the 
smootti-lHirc  gun. 

It  will  thus  be  perceived  that  the  ailded  force  necessary  to  give  high  velocity  to  an 
flougat'.Hl  shot'  beuigapplieil  without  adding  tothu  iitrain  upon  the  gnu,  and  thertflin)! 
being  of  such  a  character  thut  the  gun  is  not  weakened  by  it,  cast  iron  is  used  for  tbit 
with  the  eaiiiu  propriety  as  for  the  ordinary  sioouth-bore.  * 

The  shot  is  cnsE  with  grooves  corTea)>oudine  with  the  lauds  of  tiie  rifling,  and  n 
qn  Ires  no  tool -finishing.    As  it  has  been  found  tiiat  chilled  c-'  i-""  "■n'  n-n-t— •-•! 
iDor-plntcB  as  well  as  steel,  the  adoption  of  this  system  carr 
of  manufuctnre,  transportation,  and  storage  of  the  old-fashii 

The  n-inch  gun.  tn  which  reference  has  been  mode  as  now  ready  for  trial  at  Reodinj;, 
Peniisylvanin,  is  rifled  in  this  manner.  It  has  licen  fired  thirteen  times,  and  the  wear- 
ing-siirfuccR  of  the  lands,  though  commencing  to  polish,  Btill  show  the  tool-marks,  tlie 
polishing  being  due  to  the  sand  iu  the  carelessly'deaued  grooves  of  the  shot. 

OF  THB  BRElICR-LOADINa  ABRANQBMENT. 

The  hreech-lnnding  arrangements  which  have  heretofore  been  applied  to  cannon 
have  genenilly  had  sotnuthins  to  be  reuiovod  to  get  the  gun  open,  or  sometfaiug  to  gel 
cemented  with  the  lUbrU  of  tlie  burned  trandor  so  as  to  perinaneutly  close  the  gun,  oi 
at  least  cause  delay  and  trouble. 

In  the  arrangement  applied  to  the  gan  proposed  these  objectionable  features  do  nn( 
appear.  Leakage  of  gas  la  entirely  preventsd  by  the  aagled  ring  of  copper  secured  to 
the  hreech-plug.  (Sen  drawing.)    Tbefact  that  it  is  beateii  at  tliesanieiitiie  that  it  i» 

CresNcd  out  to  tliu  petipliery  of  the  bore  makes  it  loose  wbeii  it  is  desired  to  move  it, 
ccuuHs  it  coittraels  as  it  cools  again  and  is  iiuite  loose.  I  state  Iheee  facts  as  from  loy 
own  personal  experience. 

With  this  dependence  for  a  gas^check  it  is  not  necessary  to  screw  the  plug  tight 
against  anything ;  aud  it  will  be  observed  that  the  home  positiou  of  tbe  breecb-cap  is 
detcnniued  by  ii  ntop-bolt,  on  its  fnrwanl  end,  coining  in  contact  with  a  boss  cast  njion 
till-  gun.    The  breecii-serew  is  therefore  always  liHwe  and  free  to  be  move*). 

The  breecli-]>lug  is  a  pendnlnm  snapended  to  a  bolt  near  the  periphery  of  the  brecfh- 
caii ;  and  the  whole  is  so  arcangeil  that  if,  from  the  ponition  shown  iu  the  drawinR. 
which  shows  the  breech  i-lohed,  the  cn]>  is  uiiscTeweil  nntil  the  bolt  is  vertically  over 
the  center  line  of  Ivors,  the  face  of  the  plug  will  have  been  withdrawn  longitudiually 
from  the  bore  and  free  to  swing  to  the  left  in  thereurof  thegnn  as  the  cap  iscoutinneil 
to  he  unscrewctl.  A  recess  is  provided  within  the  cap  to  permit  the  plug  to  swing  en- 
tirely nway  from  the  bore,  a  stop- bolt  couiiug  in  contact  with  tbe  boss  ou  the  gnu  )ire- 
venting  any  further  movement. 

The  center  of  tbe  cup  being  bored  to  correspond  with  the  gun,  there  is  free  access 
at  once. 

An  inspection  of  the  drawing  will  show  that  f  have  provided  holes  extending  from 
the  periphery  radially  into  the  cap,  Tbeso  are  for  the  insertion  of  iron  bars  by  which 
the  cap  may  lie  turned.    With  tbe  use  of  bars  three  feet  long,  four  men  will  readily 

The  cR|>s  of  the  pocket-loading  holes  are  arrantn^d  in  the  same  manner,  except  tbal. 
as  tbc  iH'iidulums  are  in  uearly  horizontal  positions,  they  are  thrown  to  oue  side,  at 
the  proper  time,  by  coming  in  contact  with  stops  projcctmg  up  from  tbe  gun,  instead 
of  by  gravity,  as  iu  the  breech-arratigeiueat. 

OF  THK  OUTSIDE  DtAMI£TKII  OF  THK  GUN. 

It  is  one  of  the  maxima  of  engineering  that,  iu  every  stnictnre  and  machine,  thcrf 
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■ball  b«  material  eunngli  to  meet  with  certAtnty  aail  safety  nil  the  Btraius  upon  it  dur- 

Wlicu  the  BiateriHl  la  of  bucIi  n  clmractor  tbat  ita  BtreDf(th  in  the  iineil  striiptiire  inaf 
ilifl'i'r  widely  frnm  tbo  speclmeoB  teated,  or  when  the  strains  are  not  kno\vn  irith  cer- 
tainly, tbtin  laii^H  oo-efncient«  of  Bikfuty  are  eniployeil;  bnt  where  the  material  may  be 
ri-]j«d  npon  to  differ  but  alightly  in  it-a  tenacity  from  that  attribiito<I  to  it,  and  where 
th«  nraiDB  to  be  brouubt  are  also  knowD  to  bo  within  very  narrow  limitti,  the  co- 
tfflcicnt  of  safety  Ib  reduced  accordingly.  In  the  case  of  gnns  made  of  cast  iron,  our 
QolDaoce  nfflcerB  have  brought  into  practice  a  Bystem  of  careful  selection  and  inixtnre 
iif  ores,  and  a  uniformity  and  care  in  founding,  that  not  only  resnlt  in  a  metal  of  re- 
uiFirkalile  tenacity,  but  also  in'a  uniformity  and  reliability  nnattaiuable,  thus  far,  with 
Kmngbt  iron  or  8t«el. 

Iiidred,  cast-iron  guns,  OB  now  made  in  this  country,  may  nndoubtedly  bo  relied 
npon  to  withstand  a  strain  which  may  be  named,  with  more  propriety  than  almOBt 
aD]r  otber  engineering  structure. 

Iniddition  to  this,  the  use  of  the  large-grain  powder  and  the  pressure-iiidicator, 
tnilitM  Ds  to  fix  the  strain  to  be  brought  to  almost  an  exact  amount.  There  is  no 
rtituB,  Ihorefore,  why  the  co-efflcient  nf  safety  should  not  be  reduced  to  a  minimum, 
ihi-  more  especially  as  the  gceat  weight  which  the  gDu  will  even  then  have  is  a  seriouB 
drawkick  to  its  usefulneee. 

I  WD  aware  that  weight  baa  been  regarded  as  necessary  in  a  gun,  to  enable  it  to 
nwil  steadily  when  tired,  and  to  not  recoil  too  far.  With  a  gun,  however,  which  is  to 
tlirjit  aGOO-pound  shot,  at  tt  velocity  of  S,;£50  feet  per  second,  no  practicable  amount  of 
ilwcl  weight  io  the  gnn  ia  going  to  Bccomplish  this  end.  Dopendeuce  ninst  be  placed 
njmi  other  means  entirely  to  acconijilish  thin;  and  therefore  the  amonnt  of  metal 
pniTiiled  ninHt  he  in  accoidauce  with  consideraCiane  of  strength  aloue. 

la  Rodman's  report  of  hiw  experiments,  page  1.9a,  ho  states  that  open-ended  cylinders, 
Itvinga  thitknessof  three-font  ths  the  caliCwr,  and  a  tenacity  in  the  testing-uiuchiiie 
"fiS.i^e  pounds  pw  square  inch  of  section  of  the  metal,  were  burst  with  a  iircssnre  of 
&MI  pouudH  per  square  inch. 

There  briag  uo  diRicnlr.y  in  secnring  equal  tenacity  in  every  port  of  the  gon  pro- 
I"*^,  it  [nay  iKt  safely  assnmeil  tliat  it  would  require  that  pressure  i>er  sqnnre  incu  to 
tHiniC  it,  with  a  thickncHs  of  mutul  equal  to  three-fourths  the  calilmr,  and  as  vre  ore 
utvft  la  excetKl  30,000  pounds  per  square  inch,  we  have,  with  (hat  thickness,  nniler  the 
finainstancett,  a  suOlcieat  margin  fur  absulutH  Bafety.  I  have,  therefore,  adopted  it  in 
'  '  '  'e  pro|iortiaued  the  pockets  nod  their  attachment  to  the 
a  equal  strength.  At  the  breech  I  have  arranged  for  the 
•■— riiiuu  ui  me  iiiiin  ii  iuuudb;  and  for  one  caliber  in  length  I  have  added  one  inch  to 
iIk  ihiikneM  of  the  barrel,  heisiila  the  thread  of  the  breech-Bcrew,  in  order  that  ttie  end 
minbt  be  as  strong  as  other  partt  of  the  barrel.  These  precautions  probably  add 
fUrDglh  enough  to  render  75,000  pounda  per  square  inch  necessary  to  burst  the  gun. 

Tie  cylindere  burst  by  Rodman  were  of  uniform  diameter  on  the  outside,  and  the 
pnonre  within  was  exerted  quit«  the  whole  length  of  the  bore. 

Tlie  remaining  propelling  force  npon  the  shot  on  its  arrival  at  the  mnzzle  ia  so  much 
(treater  in  the  mnlticliarge  than  in  Oie  ordinary  single-charge  gun,  (see  pressure  dia- 
KtiiHw,)  that,  to  get  the  foil  advantage  of  the  systeiu,  there  should  he  a  considerable 
increase  in  the  length ;  and,  as  it  is  a  breech-loader,  this  can  be  done  without  causing 
iuconveoience  in  loading. 

I  have,  therefore,  made  the  gnn  somewhat  larger  than  the  nsnal  proportion  which 
has  been  given  to  guns  of  this  large  caliber ;  but  I  would  draw  attention  to  the  fact 
■hat,  formerly,  wheu  the  nerions  work  wad  iiorforined  by  guns  of  small  caliber,  which 
toM  sustain  comparatively  heavy  charges,  tlioy  were  made  as  many  calibers  long  as 
Ibis  is,  and  that,  as  the  caliber  increasea,  the  proportionate  charge  had  to  be  reduced, 
or  the  gnns  would  biitfit;  and  the  length  of  the  gnns  was  reduced  accordingly,  there 
Wng  no  nwiful  effect  obtained  by  expiiiidiug  the  powder  beyond  n  certain  number  of 
primes.  By  theaduptiou  of  the  mnl  tic  barge  system  we  confer  upon  the  large  calibera 
ilif  power  to  emj^oy  large  chargen  of  powder,  and,  naturally,  we  should  give  a  propor- 
tiiniate  length.  Regard  for  convenience  in  use  haa,bowever,preveuted  me  from  giving 
tbv  fall  length  demanded  by  these  couslderatinns. 

OF  TUB  coar  of  the  gun. 

t'mm  my  experience  in  superiutending  the  construction  of  the  fi-incb  gun  now  at 
Reading,  I  feel  satisfied  that  I  can  fumisti  tbew  gnus  for  50  cents  per  pound,  of  the 
finished  weight,  and  that  I  can  furnish  a  single  gun  for  trial  fur  75  cents  per  pound,  of 
tbe  Bnisbed  weight,  * 

1  am,  very  respectfally,  roar  obedient  servant, 

ALBAN  C.  8TIMEB8. 

Colonel  H.  H.  K.  WHmXEY,  IT.  8.  A., 

PrmideiU  Iff  Board /or  Seleetioit  0/  Model*  for  Exptrit»t»tt  in  Statg  Orditanoe.   }0\q 
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No.  64.1  141  Cbntbx  Stkebt,  Nkw  Tork, 

Jttlg  38,  1«1 


Sir:  Refeniu);  to  my  letter  to  you  of  thu  19th  inatant,  andto  me  iHiuvematiuiia  i  nave 
had  nith  your  board  on  tbat  Ante  and  yesterday,  I  irould  reBpectfully  state  tbat,  if  llic 
board  are  disposed  to  rccommeod  the  trial  uf  tbe  multicbarge  gua,  but  comjiler  that 
tbree-fuurtlis  tbe  cnliber  does  Dot  furuisb  siifficieat  strength  to  that  part  of  the  bBirrl 
subjected  to  the  maximum  strain,  I  am  prepared  to  baild  a  gaa  upon  tbe  desigu  ri'|i- 
resooted  by  the  dravriag  accompanying  my  former  letter,  with  a  qa>rt«r  caliber  sddrd 
to  the  thickneHS  of  all  parts  wbicb  receive  tbe  maximum  ittraio,  Mpetiog  from  tbenc( 
to  the  diameter  of  muzzle  repieseiited  (21  ioches,)  the  chase  retnaiDing  ns  in  the  dmw- 
iug  submitted,  in  tbe  form  of  tbe  frustum  of  a  cone.  Tbis  change  will,  of  course,  adtl 
to  tbe  diameter  and  neight  of  tbe  breech-cap.  Tbis  will  iocreaae  the  weight  of  the  gun 
from  Sr>  tons,  us  given,  to  39. 

I  estimate  the  cost  of  the  experimental  gnn,  made  in  tbli  way,  at  60  centn  per  pound, 
and  of  similar  guns  in  the  future — if  a  number  are  mode — at  40  cents  per  pound. 

It  is  proper  to  state  tbat  1  am  prepared  to  enter  into  contract  with  the  Departmcul 
to  make  the  experimental  gun  at  tbe  prices  named,  and  give  tbe  necessary  suKtio. 
submitting  to  such  regulalions  and  Inspection  as  it  may  be  deemed  proper  by  tlte  De- 
partment to  stipalat«,  with  the  nnderstan ding  that  the  contract  wi!l,iu  the  case  of  tbe 
trial  gun,  be  completed  before  the  gun  is  removed  from  the  foundery  for  trial. 

In  expressing  my  willingness  to  furnish  a  gun  heavier  than  was  originally  ptropowd, 
I  beg  leave,  very  respectfully,  to  oSer  tbe  upitilon  tbat  the  present  facilities  Mr  dc- 
terminiof;  the  pr^sures  exert«d  within  the  gun,  taken  iu  contiection  with  tbe  relit' 
bility  of  cast-iron  guns,  as  now  prodnced  iu  this  (Kiuntry,  render  it  feasible  to  test  Ibe 
excellence  of  the  mnlti charge  principle  with  the  lig^iter  guu  proposed.  It  bos  formed 
uo  pait  of  my  progrumnie,  as  I  intimated  in  my  former  leUei',  to  load  the  gun  at  once 
with  tliH  fall  churges  stated,  but  to  employ  suiall  chorgee  at  flnt,  and  fp-aduolly  in- 
crease tbem  nntil  tbe  desired  preMiires  are  obtained.  If,  during  the  pTogresH  of  Hurh 
experiments,  the  gun  gives  indications  of  distress  before  the  preaBums  cnntenipluM 
are  reached,  further  esperiinents  can  be  continued  with  cliHrge*  which  will  give  safe 
pleasures,  and  the  value  of  tbis  principle,  as  applied  to  ordnance,  can  be  Judged  by  in- 
telligent ufltceraas  fully  as  if  the  gun  possessed  the  necessary  strength  fur  the  charts 
contemplated ;  subvequeut  guns  cOuld  then  be  made  as  tnach  heavier  aa  should  be  iu- 
divated  by  the  experiment.  ' 

On  the  other  hand,  if  tbe  experimental  gnn  is  made  with  the  iucrewed  weight,  it  ii 
probable  tbat  tbe  guns  of  the  future  will  be  made  correspondingly  buavy,  wbelliei 
necessarily  eo  or  not,  and  the  foil  benefit  of  tbe  adoption  of  this  piinciplo,  in  case  thr 
added  weight  is  superfluous,  will  not  be  obtained  ;  the  cardinal  advantages  expectnl 
fi'om  tbiH  invention  being,  that  great  results  sbat!  be  secured  with  a  smnll  expendituri'. 

Tbo  foi-egoing  are,  however,  simply  my  own  individual  opinions,  and  I  beg  leave  t« 
assure  yon  that  I  sball  bow  with  perfect  cheerfulness  to  auy  decision  upon  tbe  satyM' 
nhicb  tbe  combined  wisdom  of  your  board  may  make,  tbe  more  particularly  as  yoii 
all  have  tacilities  for  correctly  informing  yourselves  upon  these  matters  which  ale 
ordinarily  out  of  tbe  reach  of  civilians. 

1  am,  very  respectfully,  your  obedient  servant, 

ALBAN  C.  STIMEES. 

Colonel  B,  H.  K.  Whitbi,bv,  U.  S.  A., 

Proidenl  of  Board  ofSelectioH  of  MoieUfor  Eiperimeatt  in  Stavg  Ordnanot. 


t 


So.  1.]  PiTTanuRoii,  PBNseYLVAKU,  .^MlyS,  IdT^ 

Sir:  I  have  thin  day  received  from  tbe  Ordnance  Department  a  printed  copy  of  tbe 
Adintxnt-Qeneral'H  General  Order  No.  ii7,  dated  June  26,  1972,  informing  me  of  the  ip- 
""'     .nienl,by  order  of  the  Secretary  of  War,  of  a  board  of  officers  to  meet  iu  the  city  «f 

York  on  tbe  lOth  instant,  "  for  the  purpose  of  examining  such   models  of  heavy 

ordnance  as  may  be  presented  to  it,  and  of  desiguating  and  reporting  to  the  Chief  uf 
Ordnance  such  models  an  may  he  selected  for  experiments  under  tbe  •  •  ■  pro- 
vision  of  the  act  of  Congress  approved  June  6,  1S72." 

I  desire  to  present  plans  and  specilicatlons  of  my  system  of  breech -loading  Hfleu 
ordnance,  of  large  caliber,  fur  the  consideration  of  the  board,  but  will  not  bs  able  to 
prepan-  nnch  plans  and  speciflcaMons  in  time  for  presentation  on  the  day  named  for 
the  meeting  of  the  hoard,  the  10th  instant.  I  shall  be  glad  of  an  opnortonity  lo  'ul>' 
niit  such  phius  and  specillcatiouB  as  soon  as  T  can  prepare  them,  should  tbe  biunl  cou' 
tiiine  in  session,  or  afford  me  an  np{>orlnuity  to  do  so  ut  an  adjunru«d  oiuetiug: 


CHIEt"   OF    ORDNANCE. 

t  ihall  be  tbaukfal  for  Hiiy  iiifonuntiaa  in  regard  ti 

rkvored  will  promiMi  my  best  etForts  to  make  the  ma 

Terj-  respectrully,  your  obedieot  servaut, 

H.  F.  MANN. 


L.  B.  No.  1.]  Army  BuiLDiKa, 

Comer  Soiulon  and  artenc  SlrrtU,  ^VeiF  Fork,  Jut)  10, 1872. 
Sir  :  I  am  directed  by  tlie  board  on  heavy  oiduRiice  to  ackoowledge  the  receipt  of 
fuur  letter  of  the  5th  instant,  and  to  state  in  reply  that  the  board  is  now  ready  to  re- 
ceive from  you,  either  by  letter  or  in  person,  auy  compiiinicBtioa  you  may  be  pleased  to 
uikt  respecting  your  plan  for  the  construction  of  heavy  gane. 
BeBpectfuUy,  air,  your  obedient  servant, 

C.  E.  DUTTON, 
lint  lAeuUnant  Ordtianot,  U.  S.  A.,  Beoorder. 
E  F.  Hank,  Esq., 

Fitttbur^  FetmtglTania. 


No.  60.]  PnreBUEOH,  PKNS8TI.VANU,  ./ufjf  20,  J87a. 

Soi:  HaviDg  been  ab«eDt  from  homesomedayA,  I  find  yourfavoT  of  the  10th  instant 

If  the  board  on  heavy  ordnoneo  will  be  pleased  to  DOme  a  day  on  which  they  will 
Imk-  me  Dpon  the  snl^ect  of  heavy  breecb-IoadiDg  guue,  I  shall  he  pluawid  to  meet 
lliEiu  in  penoD. 

Very  reapectfitlly,  A«., 

H.  V.  HANN. 

md  Oremt  itretta.  Nob  York. 


L.B.NO.  36,1  Akmy  Buhdikq,  Nkw  York, 

Jila  £1,  1S73. 
6m :  Tour  letter  of  tbe  19th  Instant  is  received.    In  reply  I  am  directed  to  state 
thai  yonr  presence  ia  optional,  but  should  yon  choose  to  appear  it  would  be  better  to 
don  immediately. 

Very  reapectntlly,  sir,  yoor  obedient  servant, 

C.  E.  DUTTON, 
Firtt  LieuUntmt  Ordvanet. 
H.  P.  Mann,  Ewi., 

PitUbmrgk,  Ptmntflvtuda. 


L.  B.  Ko.41.1  Army  Buildino,  New  Yore, 

July  26,  lSr2. 
Sir:  I  am  directed  to  inform  you  that  the  hoard  on  heavy  cannon  has  adjonmed  to- 
'"gntt  7,  proximo,  by  which  date  It  is  expected  that  all  matter  for  its  action  will  be 


Anenit  7,  i 


Very  respectfully,  air, 

C.  E.  DUTTON, 
F\r§t  fieMtmoKl  Ordnaiioe,  Reeorder.. 
H.  F.  Mann,  Esq. 


*''"W.]  PnTBBURflH,  Pennsylvania,  Jtily  30,. 1873, 

Sun  Seferrlnit  to  my  pereonal  interview  on  the  B6th  instant  with  the  "hoard  on 
■'^vy  onJoance,"  in   relation  to  furaisblug  a  heavy  breech-loading  rifled  gun  cun- 
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structed  npon  my  syBtem  of  lirei^cb -loading,  I  wmiH  submit  the  followiag  a«  the  bii!>i<i 
of  m.v  proiHiHition,  uot  havJDg  bad  thr>  time  necewary  aiuce  tbe  receipt  or  a  iiuiioe  of 
your  tueetiii);  to  prejiare  full  and  complete  ilraningo  and  epeciltcationB. 

I  wonid  propose  to  make  ulS-inclilireechOoading  rifled  gun  for  tbeOrdnancc  Depart- 
ment for  the  purposes  coutiiniptateil  in  tbe  act  of  Congress  approved  June  6,  1872, 
providing  "for  vxpsrimenta  and  testa  of  heavy  rifled  ordnance." 

Tbe  breecli -loading  arrangements  of  this  gun  ivonld  be  substantially  the  same  as  the 
3-inch  cast-steel  breecb-loadiugrifludfleld-guuand  the  8-inch  breech-loading  rifle  here- 
tofore enbmitted  to  the  Ordnance  Department,  and  also  as  shown  in  the  model  bet«- 
v>[th  enbniittrd. 

I  wonid  not  propose  to  nse  in  the  constrnction  of  this  gun  any  untried  metal,  bnt 
wonld  make  the  barrel  of  tbe  bwtt  cast-iron  gun -metal,  cast  npoii  the  Rodman  priuci- 
ple ;  the  Bide-Iinks.  breech- transom,  and  smaller  parte  of  the  breech-lnading  arrangc- 
ments  of  the  best  forged  wrought  iron,  the  breech-block  of  cast  Iran,  and  the  scren  <if 
the  beat  cast  steel. 

For  the  sna-checks  I  wonid  use  a  composition  similar  to  that  n»ed  for  tbe  sabots 
upon  thci  "Taylor-Dyer"  rifle-projec tiles,  unless  papier  niocW  or  some  other  material 


should  be  found  by  eiperiment  to  be  more  suitable  for  the  piirpose ;  bnt  from  tbe 
nature  of  the  first-named  composition,  and  tbe  fact  that  gaBHjhochs  made  of  it  coulJ 
be,  after  use,  easily  recast,  1  am  of  the  opinion  that  it  would  be  preferable. 


Tbe  principal  dimensions  of  the  gun  wonid  be  abont  as  follows:  lengthnf  bore,  itO 
feet;  maximum  diameter, 43  inches;  minimum  diameter.  22  inches.  Theuzeof  tbe 
different  parts  of  the  breech-loading  arrangements  would  be  made  n)>an  a  haws  of 
Htrengtb  of  metal  eutflcient  to  resist  a  powder-pressnre  in  the  bore  of  the  guaof 
100,000  ponnds  per  square  inch. 

Tbe  itfling  wonid  be  of  a  uniform  twist,  making  one  tnm  in  SO  feet;  the  grooTeaand 
lands  of  about  e<^ual  widths,  tbe  grooies  having  rounded  corners,  and  to  be  aboat 
two-tenths  of  one  inch  deep. 

I  would  propose,  as  a  proper  charge  for  this  gnn,  100  pounds  of  perforated  eake  or 
mammoth-gratued  powder  and  a  projectile  of  4Tl)  pounds  weight;  also,  should  it  be 
dcairable  to  fire  from  the  some  gun  a  round  solid  shut  or  shell  at  very  high  velocity,  I 
would  use  a  charge  of  125  pounds  of  powder. 

I  would  furnish  the  »bore-proi>oaed  gnn,  delivered  at  the  place  where  made,  for  tbe 
sum  of  twenty-five  thousand  dollars,  ($25,000,)  one-half  to  be  paid  upon  tbe  exeoation 
of  the  contract  and  the  balance  when  tbe  gun  shall  have  been  flred  tea  proof-round* 
with  the  above-named  charges  of  powder  and  weight  of  projectiles;  providml  that  apan 
tbe  execution  of  the  contract,  and  before  the  payment  of  said  one-half  the  price  I  shall 
fiirnish  sutBcient  bond,  with  surety  to  the  amount  of  said  one-half  payment,  for  tbB 
faithful  execution  of  the  contract. 

With  reganl  to  tbe  principle  upon  which  my  system  of  breech-loading  is  fonodtd. 
the  board  will  please  bear  in  mind  tbst  it  ia  such  as  to  afford  tbe  most  [lerfect  nai- 
forniity  and  equality  in  the  distribution  of  metal  about  the  seat  of  tbe  charge,  and  in 
all  of  its  ports  ;  that  there  is  no  contact  uf  tbe  screw  and  breech-loading  arrangements 
with  the  charge ;  that  no  heat  from  the  charge  can  be  conmiuuicated  to  these  paila, 
except  through  Ibe  solid  breech-block,  and  that  the  vent  being  placed  in  this  block, 
there  can  Iw  nn  unequal  expansion  or  contraction  of  metal  in  the  gun,  and  I  respect- 
fully submit  that,  the  pressure  per  ttqnare  inch  in  tbe  bore  being  given,  therequind 
size  and  strength  of  the  breech-^ondiug  parts,  to  resist  that  pressure,  can  beascur- 
tainly  determined  as  can  be  the  parts  of  a  steam-engine  or  other  mechanical  stractoK- 
Tery  respectfully,  your  obedient  servant, 

H.  F.  MAMN. 

General  R.  H.  K.  Writeley, 

Pntident  of  the  Board  on  Heurg  Oiftnance, 

CorMT  Hoiistoit  and  Greaie  ttretU,  Xt«  Tor-k. 


[Tdegrani.] 

L.  B.  No.  50.]  Army  Buiumng,  New  Tobk,  ^__ 

AvgMt  13,  im. 
General  A.  B.  DrER,  Watliiiigtoii,  D.  C. : 
Tbe  board  desires  reports  of  trial  of  Hano's  S-ibch  breech-loading  gnn. 

H.  H.  k.  wlklTELET, 
CatoMi  of  Ordannoe,  Pretjdfnt  Board  ^eaty  (**>«•* 
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CHIEF   OF   ORDNANCE. 

No.  90,]  Obdnancb  Okficb,  War  Depah 

Watkington,  D.  C,  Aagmil  13, 1973. 
SiK :  In  compliitDce  with  retjuest  contalaed  ia  joot  lelegram  of  thin  date,  please  fiDd 
iDcloaeil  copy  ut'  a  report  of  trial  nith  Mann's  S-iach  breecb-loBding  guu. 
Be8|M)ctfulty,  your  cibedieDt  servaut. 
Bj  order  of  Chief  of  Ordnance. 

S.  C.  LYFORD, 
Captain  of  Ordnance,  Prirtdpal  Auitlant. 
Colonel  B.  H.  K.  WRtTBLRY, 

iVrriiJmt  of  Board  w  Beang  Ordnanix, 

Corner  Houiloa  and  Greene  elreete,  New  Fork  Cils,  New  York. 

ITneloaan.] 

FoKT  Monroe  Arsenal,  Tiroinia, 

aiag  1,  1865. 

SlR:  I  hare  the  honor  to  report  that,  in  obeclience  to  yonr  inBtnictioiiB,  I  have  fired 
the  breech-loading  gun  of  Mr.  Maiin'R  invention,  with  the  pruJectlluH  furDisbed  by  bim, 
and  transmit  herewith  a  targoC-record  *  of  Are.givtngiu  detail  the  remilts  nbtained.  As 
adrairing  of  this  gun  and  the  projectiles  llnid  from  it  has  been  furnidhtid  jou  by  Mr. 
UaiiD,  no  description  of  either  is  nucesaary  in  this  rvport. 

The  Dnmber  of  projectiles  flred  was  linrdly  snfflcient  to  t«at  the  merits  of  the  gnn. 
The  main  points  which  could  be  decided  by  this  Rring  were  the  ranee  and  velocity, 
witb  a  given  charge  and  presauru,  as  com  pared  with  other  guns  of  tllo  same  Caliber, 
and  whether  the  device  for  closing  the  breech  could  be  worked  with  facility,  and  per- 
formed properly  its  ofBoe. 

All  the  information  obtained  with  regard  to  the  first  point  is  given  you  in  the  target- 

With  regard  to  the  second,  I  would  state  that  the  breech  was  opened  aftur  firing,  the 
^n  loaded,  and  the  breech  closed  withonl  didlculty,  and  in  about  the  suuie  time  and 
with  the  same  number  of  men  as  would  be  required  to  load  a  muzzle-loading  gun  of 
the  Bame  caliber.  Althongb  gas  escaped  freely  at  the  breech,  the  couseijuriit  fouling 
of  the  parts  did  uot  inter^re  at  all  with  working  them  freely,  aud  would  not,  I  think, 
Men  ibould  the  gun  be  flred  continuously  and  rapidly.  In  firiug  the  guu,  gas-ohecks 
vera  nae<l,  with  a  view  of  preventing  tht<  escape  of  gas  at  the  breech.  At  tlie  lirst  Sre, 
oii««f  copper  was  used,  and  seemed  to  preveut  all  escape.  The  same  gos-cbeok  was 
OMdU  the  second  aud  at  the  last  eleven  Urea,  but  failed  altogether  to  prevent  the 
'"cap*.  At  the  other  seven  lires,  gas-checks  of  cast  and  malTeable  irou  were  used. 
Tbne  were  broken  at  the  discharge,  aod  of  course  failed  to  perform  their  oflice. 

A  |;reat  defect  in  the  sun  is  its  preponderance  of  nearly  one  thousand  pounds,  which 
iDterfen«  materially  with  rapid  maneuvem.  I  do  not  see,  however,  that  this  is  at  all 
lecemtly,  and  if  other  gnns  should  be  made,  I  presume  the  axis  of  trunnion  might  be 
tlrewD  nearer  the  center  of  gravity.  It  is  also  questionable,  I  think,  whether  the 
poDves  of  the  gnu  have  a  snfflcient  twist,  viz.,  one  tnm  in  80  feet.  Most  of  the  pro- 
jwliles  flred  took  the  rifle  motion  well,  but  they  were  shorter  aud  lighter  than  those 
■xnally  flred  from  guns  of  this  caliber.  Their  length  was  13  inches  and  weight 
118  pounds.  An  esaiiiinattoa  of  the  table  of  fire  will  show  that  the  results  obtained 
(oiapsre  favorably,  eo  far  as  range  and  velocity  with  a  given  charge  and  pmssurB  are 
coiuiidered,  with  the  renulta  obtained  with  other  guna. 

At  the  close  of  the  firing,  the  l>ore  of  the  gun  waa  oarefnUy  examined,  and  showed 
Boiigns  of  haviuK  been  in  any  way  iujured, 

I  would  reapocUully  suggest  that  the  firing  be  contioned  to  teat  the  endnrauoe  of  the 
gan. 

BeapectfbUy,  your  obedient  servant. 


No.  «9.]  PrrrSBUBOH,  Pennsti-vanta,  Aitgiut  13^  187S. 

GeDsral  H.  H.  K,  WRrrEUtT, 

Frt^dmt  Board  of  Heatrg  Ordnance,  Army  Building,  corner  Hovilon  and  Oreene  ttmlt  : 
If  the  board  will  permit  me,  I  will  appear  and  make  further  representations  with 
regard  to  my  13-inch  breeoh-loading  rifie  guu,  on  Saturday  or  Monday  next. 

H.  F.  MANN, 
Care  Jona  iF  LaughUn. 


•Tbs  detailed  tsrset-nooid  o(  Urins  is  eiolttcd  fiwD  pobllcaUon, 
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L.  B.  No.  55.]  Armt  Building,  New  York,  AugutI  13,  \ff!2. 

H.  F.  Mann, 

Care  Jonea  ^  LaughliK,  Pittthurgh,  PfniuyEmnia  ; 
The  board  vrill  be  cesdy  to  hear  you  next  UoDdn;  at  12  o'clock. 

C.  E.  DUTTON,  Beatnfer, 


No.  71.1  Leighton,  Mahaska.  County,  Iowa, 

July  24,  IS72. 
BiR :  Yoar  ta.xoi  of  the  19th  tostant  is  ocl;  joat  received. 

Herewith  I  Bend  m.v  patent,  which  coatainH  the  required  specifications  and  draw- 
insB,  which  you  will  please  preaeiit  to  the  board.  I  could  not  get  a  cop;  made  lien 
as  it  onKbt  to  be. 

I  would  be  Bunions  to  know  if  the  board  could  make  a  requisition  on  the  Pstent- 
Offlee  for  a  loan  of  the  model  of  ray  gun,  as  I  feet,  what  may  seem  somewhat  oomplU 
cated  In  a  drawing  would  be  found,  on  an  inspection  of  tbe  model,  to  be  in  reality 
quite  siniple. 

Very  respectfully,  your  obedient  servant, 

E.  B.  McCABE,  H,  D. 
C.  E.  DurroN, 

Fint  LUulatant,  Orinanot  D^aHment. 

[InolotuTO.] 

Edward  R.  UcCabe's  improvement  in  breech-loading  ordnance,  patented  May  37,  Wi, 
No.  35380. 

Be  it  known  that  1,  Edward  R.  McCabe,  of  Roahester,  in  the  oonnty  of  Hahaaka. 
and  State  of  Iowa,  have  invented  certain  new  and  naernl  improvemeDts  in  breecb- 
looding  orduance,  and  1  do  herelij  declare  that  the  foliowinB  is  a  full,  clear,  and  ti- 
net  description  of  the  same,  reference  lieing  bad  to  the  accompanyiug  drawinas  fonii- 
ing  part  of  this  HpeciBcation,  in  which  Fif-.  1  is  a  side  view  of  the  bre«ch  part  of » 
cannon  conrtructed  according  to  my  invention ;  Fig.  2  is  a  longitudinal  central  ve^ 
tical  section  of  the  same ;  Fig.  3  is  a  tranavKree  nection  of  tbe  same  taken  immedi- 
ately in  front  of  and  looking  luwanl  the  breech. 

Similar  letters  of  referonce  indip»t«  correspond [og  parta  in  the  several  figures. 

The  principal  ob.ject  of  my  iuvoiition  is  to  obtain  a  gun  in  which  )!UU-cotton  may  la 
need,  and  whieli  will  therefore  be  particnlarly  serviceable  in  casemutos  and  lietKeen 
the  decks  of  ships,  as  the  use  uf  gun-cotton,  owing  to  the  little  smoke  produced,  dots 
not  prodnce  in  the  man  working  the  gun  in  a  conlined  place  the  choking  thirst,  snioth- 
eriog  sensHtion,  or  blindness  caused  by  using  gunpowder.  Owing  to  tbe  danger  o1 
loading  at  the  muzzle  witb  Kun-cotton,  I  employ  the  bnsecb-loadiug  syst«m,  and  mj 
improvements  are  more  particularly  directed  to  the  stntngtheniug  of  the  breecb  anil 
ite  connections,  and  the  surrounding  parts,  to  produce  a  breeoh-luading  gun  of  tbr 
re(inisit«  strength. 

The  first  improvement  consists  in  fitting  the  chaml>erof  a  breech-loading  catmnn 
with  a  stout  tulie  of  steel  or  other  tenacious  metal,  which  I  call  an  internal  re-enfuivr, 
tbe  interior  of  which  is  much  smaller  than  the  caliber  of  the  gun,  and  the  lenstb  ot 
which  is  sufflcient  to  enable  it  to  contain  the  tharge,  the  object  of  the  said  tutw  wing 
both  to  strengthen  the  gun  and  to  reduce  tlin  amount  of  the  area  of  the  breech  thM 
is  eiposi'd  to  the  force  of  tbe  explosion.  The  second  improvement  consists  in  a  n'»'rl 
niiHle  of  locking  and  tightening  up  the  breech,  whereby  the  joint  between  it  anil  thr 
chamber  is  maile  very  secure  and  clbse.  A  third  improvement  consists  in  a  novel 
priming  and  firing  anparotus. 

To  enoblo  others  skilled  in  the  art  to  make  and  use  my  invention,  I  will  proceed  tn 
describe  its  constrnotiou  and  operation. 

The  gun  A  should  be  made  very  stout  at  the  breech.  It  is  bored  right  throngb,  mil 
counter- bored  a  little  larger  for  a  Biifliciont  distance  from  tbe  rear  for  the  receptinn  i>> 
the  internal  re-euforceB,  which,  when  inserted  asfar  oa  it  willcii,  has  its  rear  end  tlueli 
with  the  rear  end  of  the  gun,  which  is  faced  perfectly  true  and  flat  and  perjiendicuwr 
to  the  axis  of  the  bore.  The  interior  of  the  re-enforce  B  is  cylindrical,  and  its  caliber 
may  be  about  half  of  that  of  the  regnlar  bore  of  the  gun.  Its  front  end  may  be  Il>>' 
or  of  other  form,  according  to  the  form  of  the  projectile  nsed,  the  latter  being  arr>n)!e<< 
nlnse  in  fl'ont  of  it,  as  shown  in  outline  in  Fig.  ti.  If  made  of  steel  this  re-eafnrc« 
will  add  very  greatly  to  the  strength  of  the  gun.  The  charge  is  to  be  inserted  in  the 
interior  of  tbe  re-enforce  B,  in  a  cartridge  of  thin  metal,  aud  ia  intended  to  fill  up  '*' 
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interior.  Two  or  more  of  tbese  re-enfbrces  may  l>e  used  nnd  chongort  after  one  or  more 
dischftrges,  to  allow  them  to  cool.  The  one  in  the  nun  is  always  withdrawn  for  luad- 
i»jf,  Motharwise  the  projectile  could  not  Ije  inserted  at  the  breech. 

Tbe  withdrawal  is  eifected  liy  au  clastic  hookod  fork,  which  may  bo  compreased  to 
nllow  it  to  pans  through  in  a  forward  direclion  far  eiioaf>]i  for  the  hooks  to  aprinf;  in 
front  of  tbe  re-enfurca.  By  removiug  the  re-enforce  the  gun  is  enabled  to  be  used  like 
ordinarj  guns  for  gunpowder. 

The  breech  is  conipoxed  principally  of  two  very  atout  platea  or  blocks.  C  D,  of 
metnl,  arranged  one  behind  the  other,  and  connected  by  screws  a  a,  in  such  manner  as 
to  ptrmit  them  a  slight  movement  toward  and  from  each  other.  These  sc rows  are 
merely  to  bold  the  two  plates  or  blocks  together.  Tbn  front  plute  or  block  C  has 
Krriiircd  into  it,  or  otherwise  rigidly  attached  to  it,  a  socket,  E,  which  passes  through 
lb«  center  of  the  plate  or  block  D,  snrrounded  by  a,  hollow  screw,  G,  which  is  screwiid 
Ihiongh  the  latter  plate  or  b>ock  from  the  rear.  The  plate  or  block  C  is  attached  at 
Ibehottom  by  a  hiuge  joint,  b,  to  the  bottom  part  of  tbe  rear  end  of  the  gnu,  so  that 
Ibr  breech  may  open  by  swinging  backward  and  downward.  To  each  side  of  the  gun, 
II  a  flhnrt  distance  from  the  rear  end,  there  is  secnred  bv  a  hinge-joint. /,  one  of  two 
dovetail  check-piecoa  F  F,  of  steel  or  wrought  iron.  These  ctaeok-pieces  bave  each 
Thn«  dovetails,  c,  d,  and  e,  two  having  the  same  direction ,  and  titled  to  sepnrate  dove- 
liil  Ttcesses  in  tbe  corresponding  side  of  tbe  plates  or  blocks  C  and  D,  snd  tbe  third, 
r,  fitted  to  a  dovetail  recess  in  the  corresponding  aide  of  the  portion  of  tbe  gnu  in  rear 
of  tbn  bingfr-joint  /.  This  arrangement  of  the  dovetails  of  the  oheek-plecefl  causes  them 
to  lock  the  breech  to  the  gun  independently  of  tb«  hinges/,  which  aro  otily  to  attach 
lbecbe«k-pieces  to  the  gnu  in  a  suitable  luanDer  t«  have  thorn  always  In  the  proper 
poutioD.  The  screw  0  screws  up  against  the  front  plate  or  block  C,  to  set  it  up  tight 
a^ainit  the  rear  end  of  the  gun  after  (he  breech  ha.s  been  secnred  by  tbe  cheek- pieces, 
which  have  their  dovetails,  c  rf,  fitted  very  easily  into  tbe  plates  or  blocks  C  D.  To 
opeu  the  breech,  the  screw  G  is  first  tnnied  back  about  one-fonrth  of  a  revolntion,  to 
loosen  the  cheek-pieces  in  (he  plates  or  blocks  C  D.  The  cbe«k-pieceB  are  then  awung 
aiiide.  and  the  brrecb  thus  allowed  ti)  dropdown-  To  cloije  and  lock  the  breech,  it  is  first 
raised  np  to  the  rear  of  the  gun  ;  the  cheek-piecea  are  then  brought  into  the  dovetail 
tivities  in  ila  sides,  and  the  screw  G  is  then  screwed  up  tightly  against  the  plate  or 
lilock  C,  thus  tendini;  to  separate  tile  plal«s  or  blocks  C  and  D,  and  bring  C  close  np 
to  the  rear  of  the  gun,  and  D  back  liani  against  the  dovetail  rf  d,  Tbe  object  of 
making  the  breech  of  the  two  plates  or  blocks  C  D,  and  applying  the  screw  G,  is  to 
ilord  facility  for  opening  it  eosilji  and  to  enable  it  to  be  made  very  ti^bt  when  closed 
■nd  KcnriHl. 

Tbe  socket  E  ia  for  the  reception  of  the  priming-tnbe  H,  which  is  Atted  to  work  ■ 
Msilj-  1>ack  and  forth  within  it,  a  shoulder,  g,  being  provided  in  tbe  socket,  and  a  cor' 
n^ponding  shoulder  on  the  tube,  to  prevent  the  latter  from  entering  too  far.  Tlie 
fruDt  end  of  tbe  tube  H  is  closed,  encept  that  there  are  vents  i  J  to  permit  tbe  passage 
of  the  Dre  of  the  priming  to  tile  charge,  and  it  is  made  witli  a  point,  h,  to  penetrate 
Ibe  cartridge  for  tbe  Are  to  enter.  Stnne  ilistanco  from  the  closed  front  end  there  is 
>n  apeiiiug,  n,  in  one  side  of  the  tube,  for  the  admission  of  pellets  of  percussion- priming. 
The  tube  H  is  furnished  near  its  front  end  with  a  spring-catch,  j,  tu  retain  it  in  the 
socket  by  entering  a  groove,  it,  provided  in  the  latter,  but  this  spring  is  constructed 
9Ud  nrrangeil  to  be  liberated  from  the  socket  by  pressing  it  with  tbe  thumb  or  linger. 

I  in  a  plunger  working  in  tbe  priming-tube  H,  for  tbe  purpose  of  exploding  the 
pTiiuing,  and  attached  to  the  tube  by  a  shit,  (,  and  pin  m,  or  other  means  that  will  allow 

II  to  move  back  and  forth  some  distance  withiu  the  tube.  The  plunger  has  at  its 
ontereud  a  knob  by  which  to  take  bold  of  it,  and  withdraw  it  and  tbe  tube  from  the 
breech.  I  will  here  remark  that  the  drawing  represents  tbe  priming-apparatne  very 
■unch  lai^r  relatively  to  the  gun  than  it  wonld  reqnlre  to  be  in  pmctiee-  To  apply 
the  priming,  the  knob  of  tbe  plunger  I  is  t.aken  hold  of  and  the  spring  j  pressed  with 
the  tUumb  or  flnger,  and  both  the  plunger  and  the  priming-tube  are  withdrawn 
'qtether  from  the  breech.  A  pellet  of  priming  is  then  dropped  into  the  tube  in  front 
nfthe  plnnger  through  tbe  hole  n,  aod  the  tube  and  pluu^er  are  replaced  in  tbe 
•nekel-  To  tire,  the  head  of  tbe  plunger  is  struck  sbarply  with  a  mallet  or  hammer, 
aod  the  plnnger  and  tube  tliuH  driven  forward  together,  making  the  point  of  the  tube 
pi-net rate  the  cartriilge,  and  oausiug  the  priming  to  be  exploded  between  the  end  of 
tiie  plniiger  and  the  Iront  of  tbe  cavltv  ot  the  tube. 

I  do  not  claim  broadly  fitting  tbe  chamber  of  a  breech-loading  gan  with  a  tube,  as 
'"" e  that  a  light  tabu  luul  been   used  therein  to  obtain  convenience  in  loading, 


witbuut  adding  to  tbe  strength  of  the  gun,  but,  on  the  contrary,  it«  interior  being  of 

till-  full  situ  of  the  bore  of  the  gun.    I^ither  do  1  claim  broadly  the  reduotiou  of  the 

>ize  iif  tbe  chamber,  as  that  is  done  in  mnzxlc'laading  guns. 
Hut  what  I  clfum  as  my  invention,  an<t  desire  to  secure  by  letters- pa  tent,  is — 
I"'-  Pitting  the  chamber  of  a  breecb -loading  gun  with  a  removable  tube  B,  of  tlio 

character  herein  descrilied.  wid  termed  an  internal  re-enforce,  for  the  purpose  specified. 
M.  The  btoecli  oompoaed  of  two  plates  or  blocks  C  D,  combined  witn  each  other 
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and  with  the  gun  by  in«aue  of  the  dovetail  cheek-piecee  F  F  and  screw  G,  applieil  aud 
operating  Bnl)stantially  an  and  for  the  purpose  bereia  specified. 

3d.  TIte  prlniing-tnbe  H  and  plunger  I,  applied  in  combination  nith  each  other  and 
with  the  breech,  Bubatantially  aa  hereiu  specified. 

EDWAfiD  E.  HcCABE. 


No.  72.J  LeIOHTON,  ttAKABKA  COUKTT,  lOWA, 

Augutt  1, 1673. 
Gbntlsmbn  :  I  know  that  laaas  are  opposed  to  gnn-ootton  on  acoouut  of  it«  quiet 

neas,  and  beoce  greater  danger  of  burmtiug  a  gun. 

That  aucb  nm;  be  the  case  in  ordinary  guns  ia  ver;  likel;,  the  more  so  that  tb< 
greater  the  bulk  of  metal  tbe  more  likely  to  be  poions,  or  loose-filtered  in  tbe  ceotcr. 
But,  nitU  m;  re-enforce  of  toagh  hammered  iron,  or  steel,  with  the  gun  of  muoh  ligb(«i 
metal,^  would  have  no  fear. 

Ho^^-er,Iif■yo^  shnuld  prefer  an  initial  or  gradual  force,  I  o6^  a  plan  for  aucb  in 
FiR.  4  ^^e  plate  inclosed. 

It  is  Bfti^lyto  divide  the  cartridge  inln  nne<iuaL  parts,  by  a  wad,  or  by  metal  tbf 
aaniH  bh  the  case  Is  composed  of,  which  will  offer  a  momentary  resistanoe  to  the  burn- 
ing of  tbe  mean  ob arse,  marked  letter  A  on  the  plate.  Tbe  percussion-powder  at  6  i) 
struck,  as  is  described  on  the  plate  by  the  plunger  through  tbe  breech.  You  see  tti« 
intention  is  to  fire  it  in  front  instead  of  rear. 

Fig.  5  is  to  show  a  hollow  in  the  base  of  tbe  projectile,  with  the  cartridge  projscling 
beyond  the  re-entorce  into  it,  so  as  to  give  an  even  center  below,  and  nlao  to  prevent 
windage,  so  that  little  or  none  of  tbe  force  of  tbe  charge  is  wasted. 

I  send  by  this  mail  a  model,  wbioh,  although  roughly  made,  will,  I  think,  show  my 
plan  better  than  drawings. 

You  will  see  that  there  is  great  advantage  in  breech-loaders,  from  the  fact  that  wlim 
opened  there  is  a  free  draught  of  air,  nbich,  in  connection  with  the  re-enforce,  which 
can  be  changed  at  every  shot,  must  keep  the  gun  cool.  Moreover,  wbcn  they  haveDol 
to  be  run  in  and  out  of  port-holes,  will  they  not  require  fewer  hands  to  work  them  I 

One  great  advantage  in  my  plan  of  breech  is,  it  is  eaiiily  kept  olean,  aud  there  cao 
be  no  Jam,  as  in  the  "  Armstrong  gun,"  which  has  a  long  screw  which  baa  to  be  screfl'wi 
in  and  out,  aud  likely  to  jam  fi-om  the  heating  of  the  gun  aud  the  powder  getting  be- 
tween themalejind  female  screw. 

The  band  on  the  muzzle  of  the  model  I  propose  to  prevent  vibratioo,  which,  after 
continned  firing,  may  change  the  nature  of  the  metal  from  fibrous  to  a  crystalline  atatr, 
and  hence  make  it  brittle.  Tbe  band  may  be  of  India-rubber,  or  any  other  uon-iuetal- 
lic  substance. 

Some  scientific  men  say  that  continned  hammering,  by  causing  vibration,  will  do  m: 
hence  I  think  that  firing  will  have. tbe  same  effect,  aud  it  may  be  one  cause  why  gau> 
burst  very  oflfu  in  the  upper  half. 

There  is  another  reason  why  a  breech-loader  ia  preferable.    You  can  see  tbrongb  tbs 
bore,  and  consequently  can  more  easily  detect  fiaws  and  imperfeotions  in  rifling,  Ac., 
whereas,  tn  the  muzzle-loader,  yon  can  only  examine  by  reflected  light. 
Very  respectfully,  your  obedient  servant, 

E.  B.  McCABE,  U,  P. 

Tbe  Board  on  Hkavy  Caknok. 


No.  85.]  Lkiohtom,  Hauaska  Couitty,  Iowa, 

Aagiui  8,  lrf}% 

OEinXEMBN:  I  should  mention  that  the  sides  of  the  dovetails  of  the  cbeek-piecM. 

when  they  fit  into  tbe  sides  of  tbe  screw-plate,  can  be  beveled,  as  also  tbe  sides  of  the 

screw-plate,  so  that  when  tbe  screw  is  tightened,  or  screwed  up  uainat  the  breecli- 

51at«.  that  action  draws  tbo  scraw-piate  bock,  so  that  it  locks  with  the  bevel  of  (lie 
ovetails.  and  so  prevents  tbe  obeeks  from  opening  until  the  screw  is  rt^lased. 
This  ia  intended  merely  as  an  additional  precaution,  as  I  think  the  pnllof  thesrrtw- 
plate  on  the  cheek-pieces,  by  the  action  of  the  screw,  qaita  sufficient  to  keep  tbaniffoci 
opening. 

But  If  deemed  necessary  they  could  shot  with  spring-snaps,  which  would  b«  eaiiJy 
manipulated. 

Very  respectfully,  yonr  obedient  servant, 

E.  R.  MoCABE,M.D- 
The  Board  on  Heavy  Cannok. 
P.  8.— Will  yon  please  inform  me  if  the  pat«nt-rigbt  and  model  h»n  been  wwi^"" 
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ARMir  Building,  New  York,  Auguit  12, 187a. 


L.  B.Nti.«.] 

SiH :  I  have  the  boDor  to  iuforiu  yon  that  your  letten  have  been  received  and  laid 
'^  're  the  board  uu  heavy  cauaan.    Youc  letteiK-pateot  and  the  model  referred  to  have 

T,  yotu  obedisat  eeivaut, 

C.  E.  DUTTOy, 
Hrlt  LieuleTumt  of  Ordnance,  Recorder. 


S«.JJ.]  Watertowij  Arsenal,  Massachusktts, 

Julg  17,  1872. 
S>t:  Inaccordancevitb  the  invitation  extended  in  General  Orders  Nu.57,Adji)taiiI- 
bDcnl's  Office,  current  seTies,  I  takfl  tlio  liliertj-  of  addressiu);  tliiti  co nun uui cation  to 
tbtboud  of  which  yun  are  preuidtint.  Should  the  board  deem  it  advisable  to  reciini' 
B™d  further  triHlH  with  cast  iron  as  a  material  for  the  constrnotion  of  heavy  rifled 
>*iltiaiice,  T  would  respectfully  auggest  that  we  avail  onrselvea  of  the  experieiicv  of 
ftnjen  Rnd  Frauce  in  this  direction.  Both  these  countries  haveuued  cast-iron  muzzle 
I'lii  breech  loading  rifles  for  years,  and  their  guns  have  exhibited  an  endurunce  that 
D^iy  be  deeuied  antisfactor]',  if  vre  consider  the  uncertain  nature  of  the  material  used 
ill  tlieir  fabriCHtion.  I  append  for  the  iufunuaticm  of  the  board,  Ihough  probably  tlmy 
•n-  already  before  it,  soine  data  conceruing  the  performauces  of  lYeuch  and  Swe- 
&ii  eaus.  Both  states  have  adopted  the  Rodman  plan  of  casting,  though  Sweden  lina 
intcucluced  two  iuipoi'tant  mmlilicatiuna,  both  foreseen  by  Genend  Hodman,  but  never, 
I  believe,  applied  in  this  country. 

Firet,  The  flask  ia  surrouuded  by  a  very  thick  layer  of  sand  for  the  purpose  of  re- 
taiiliag  oatward  radiation,  (thus  replacing  the  Rodman  "  pit-lire"  ;)  and 

£«coud.  The  casting  is  cooled  by  a  current  of  air,  which  begius  its  Sow  simultane- 
lulf  vith  the  metals. 

Iftrt  the  expiration  of  about  thirty  hours  the  core  is  withdrawn,  and  a  s 


a  brief  tbe 


i»  substituted  for  the 

.1  followed  at  the  Fins) j  , 

>^llni  tubes  have  been  fabricated.  Both  the  French  ami  Swedish  guns  are  furuisbed 
yh  Itto  layers  of  steel  rings  (fitttea))  shrunk  ou,  which  produce  a  sensible  dimiou- 
lira  In  tbe  diameter  of  the  bore,  varjing from  O'^JO-l  to  O".0O7, occordiiig  to  the  tension 
"I  llie  liugs.  As  a  rule  (he  cust-irou  tube  is  abont  one  caliber  thick  under  the  rings, 
>id  these  are  oue-holf  or  one-quarter  caliber  thick,  according  as  one  or  two  series  are 
'PplinL  Lieuletiaut  Gadauil,  of  the  French  navy,  in  his  '-VartilUrie  de  la  luarint 
/m|uue,''givea  the  follow! ug  Qgares  for  the  proper ''  shrinkage"  dimensioDSof  the  rings : 


Caliber. 
6".<8. 

C-l'^^. 

f.  K. ' 

OiieU;er. 

Two  Isyeis. 

T»»Uy™ 

t-'.OM 

v.tm 
v.iea 

V.Mt 

tf.OM 

IJoin  with  this  letter  a  rough  sketch  showing  tbedispoaitioD  of  the  rings  or  "freltcn." 
">'  cost  of  tbe  French  !i74.4  millimeters  (about  11  ioches)  breech-loader  is  about 
^Uiiifl.  gnld. 

Iiaveuw  to  tne  that  it  would  be  worth  while,  provided  cast  iron  isnot  entirely  super- 
•"Itd  u  a  material  for  the  construution  of  liQed  ordnance,  to  construct  a  gun  on  the 
''•"li«h  nlwi,  ringed  or  "/retted"  with  Krupp,  Bessemer,  or  other  steel,  or  perhaps 
vitb  the  bonogeueous  metal  obtaiued  by  tbe  Hartin-Sieinens  process. 
1  have  the  honor  to  remain,  very  respectfully,  &&, 

O.  E.  HICHAELIS, 
Finl  LitHltnant  Ordnamx  Corp*. 
Genend  B.  H.  K.  Whitklkt,  Ntv  York. 
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[Inclofloro.] 
JHUa  couaming  tie  eadaraflee  of  tome  Drench  aad  Siredhh  gutu. 


Cidlber.  W   sbt. 

STtlam. 

Pluwof 
eipmrtawnt 

ToUl 

VaiRbt  of  t>r«]«ctilc  and     i  CraiditloD  inrr 

1 

11,000 

eoe 

of  99  1b;..  .nd'lSsil*;        ^^       ^■ 

T.« 

IT,  TOO 

Ftench  a  L. 

7BB 

114  ronn.lii,  witb  pr<>J«ti1«ia    Nailiniotliijini. 

9.)5 

3,3» 

ProJeoUlMofsnlbfcielurg-   NoriinoflpJntT 
MfrDDl44(aS3lbL              , 

9.4X 

31,  too 

"ISi^ 

Holknd 

100 

Prof«tll«of  31T  lb.,:  c\,nt.  j  pprfefHv       -r 
«iof  Mlbs,  priunatlr  pow-       licMlila 

11. » 

DttW  rl- 

govennn't 

Sisi' 

rfB"-fo5er 

[Ko.  16.] 

John  B.  Moody's  ImproTement  in  Breech-LoadiD);  Ordnance,  patented  March  6,  IBS&, 
Nu.  53,026. 

Be  it  known  timt  I,  John  B.  Moody,  of  CmciDtinti,  in  tbecountv  of  Hamilton,  an  ■! 
in  tlie  State  of  Ohio,  liave  invented  certain  new  and  uaeftil  iinproveniente  in  brercli- 
loading  cannon  [  anil  I  do  hereby  d«cl»re  that  the  folloniug  ia  a  full  and  eiact  de- 
Bcription  thurMif,  reference  bciii);  had  to  theocconipanjitig  dranin)^  toruiinf(a  iwrt  of 
this  Bpeciticatioii  and  to  the  lult«rii  of  refereuce  tliereon  marked  : 

Ftg.  1  in  a  ptan-vicw  shuwinK  the  bret^ch  when  closed. 

Fig.  '2  is  a  iitau-vittw  abowini;  the  breech  opened  from  left  to  right- 
Fig.  3  is  a  longttiidiDal  vertical  section. 

The  nature  of  iiiy  invention  conaiBta — 

Ist,  In  the  combination,  with  an  oscillating  cannon,  of  a  laterallr-swinglog  stimip 
and  an  oscillating  breech-piece,  the  said  breech-pieco  having  its  front  face  curved  on 
an  eccentric  to  correspond  with  the  eccentric  curve  of  the  n>ar  of  the  cannon,  and  an 
as  t«  always  match  the  same,  whatever  may  be  ita  position.  The  rear  end  of  sail! 
breech-piece  is  a  aeuiicircle  to  match  the  semiciicular  curve  of  the  Inside  of  the  >li'- 
rap.  This  Bttmip  swings  on  two  additional  tniuninns  that  are  perpendicniM  to  thi^ 
beiuiDg-trunnions,  and  on  a  line  with  the  axis  of  the  bore  of  the  barrel,  and  paanH 
from  around  said  extra  tmnnions  to  and  aronnd  the  open  brutNih-eiid  thereof,  uhI 
over  and  around  said  breech-piece. 

2d.  My  inveutiou  couBists  in  that  the  rear  endof  the  cannon  and  the  face  of  the  breech- 
piece  are  not  laid  off  from  the  same  center  that  tlie  stirrup  swin^^H  on,  hat  from  lu 
eccentric  center  one  and  a  half  inch  (more  or  lemt)  to  the  right  of  saiil  center  when 
standing  at  the  muzzle  and  facing  the  breech  of  the  gun,  thus  having  the  breech-pieoB 
litid  otr  from  the  eccentric  center  and  swinging  off  aud  on  with  the  itirrnp,  wliicib 
swings  on  the  concentric  center  1  that  is,  on  the  centre  of  the  additional  tninitiotis;  thni, 
by  closing  the  breech,  it  formn  a  self-ailjnsting  radial  lock-Joint,  insuring  perfuct  fric- 
tion a1  contact  of  the  breech -piece  and  rear  end  of  the  barrel. 

The  bore  of  the  gun  iseniargeil  or  tajiered  in  the  ruar  part,  ita  diameterbelngMiffl- 
cient  to  admit  a  cartridge-case  orgae-cbcck  of  suitable  size  for  the  caliber  of  the  gnu; 
tlie  closed  end  of  the  case  is  curved  on  the  ontaide  to  conform  to  the  general  snrfarvaf 
the  rear  end  of  the  barrel,  ami  is  also  provided  with  ahole  in  ita  oentor  for  the  vent,  and 
tu  insert  an  instrument  for  witbdrawing  thb  case  from  the  gnn  after  Srtng. 

The  mdial  lock-joint  is  formed  so  as  to  always  match,  whether  the  gun  is  more  er 
less  elongiiled  by  expansion  or  contraction,  that  is,  whether  the  breeoh-piece  B«iD)C» 
on  farther  or  not  so  far,  or  whatever  may  tie  ita  pot-ition  when  closed,  the  Jaiul  la 
always  perfect  and  tight,  aad  the  breecb'pieue,  by  otfcillatiug  in  the  rear  of  tbe  stir- 


JONJUTM.  MO  ODJjS' 
Brttch  ZottJin,^  Cannon. 
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rup,  alirayH  adjusts  itself,  inclogiug  to  the  Tear  end  of  the  guti,  thna  forming  the  setf- 
BiljuaCiDg,  friistional,  radial  lock-joiiit. 

Tfae  pecaliar  efFect  prodnced  by  m  j  Invsation  la  as  follows :  This  {kecaliar  constrnc- 
tion  and  eombinatioa  prodaoas,  in  ao  inatant  after  the  explosion  of  t.he  powder  anddw 
datAaiip  of  the  pni^eetile,  a  right,  lateral  motion  of  the  breeoh  aadstiiTnp,  which  tnove- 
tnent  is  cansed,  in  part,  by  the  sudden  pressure  or  hluw  of  the  rear  end  of  the  canister  or 

C -check  against  the  inclined  circular  breach-piece,  anil  in  part  by  Mie  relH>nuil  of  the 
Mh-piece  against  the  rear  of  the  caunon,  caused  by  tlie  return  of  tlie  libers  of  the 
ntimip  to  their  iioriDal  position  immediately  after  their  expausion  by  the  explosion. 
Tlic  breech  thus  tUrotvo  open  exposes  the  surface  of  the  breech  purticin'of  the  barrel 
iif  the  cannon,  and  also  of  the  canister  to  the  cold  atmosphere,  which  atmiisphere, 
VnsxinK  tbmngh  the  vent-hole  of  the  canister,  (three- eighths  of  an  tucb  more  or  leas  in 
iliameler,)  into  the  gun,  prodnces,  instantly  afMr  the  discharge,  (but  not  simultane- 
iinalf  Tilh  it,)  a  complete  ventilation  and  an  immediate  removal  of  the  gas  and  caloric 
CPUFiiled  by  the  explo«ion  of  the  powder,  thns  preventing  the  heating  of  the  gun. 
i]K  ranister,  by  retaining  its  exact  position  after  tbo  liring,  and  its  not  being  blown 
lurhigoinst  the  open  breech-piece,  demonstrates  that  Ibe  breech-pieoe  has  not  had 
tiiM  to  I*e  thrown  open  until  afl«r  the  ball  has  left  the  muzzle,  and  tlie  for(»  of  the  ex- 
Jilwion  of  the  powiier  has  been  expended,  after  which  the  nuheated  canister  can  be 
williclntwu  by  the  little  finger. 

Tn  caable  tnooe  skilled  in  the  art  to  make  and  nse  my  invention,  I  will  deseribe  its 
MiHitruction  ami  operation,  viz: 

The  methnt  herein  deKcnbed  of  coustrtioting,  arranging,  and  operating  the  breech 
of  bre«cb-lniidinc  cnnniin,  by  so  forming  the  rear  part  of  the  barrel  as  to  present 
sii  ntiter  cylindrical  anrfuce,  beiaf;  the  arc  uf  a  circle  laid  off  from  the  eccentric  center 
ix'fciie  described,  und  by  coniliininE  therewith  n  breech  piece  having  an  inuer  surface 
coDfoniiing  to  it,  and  shaped  as  before  described. 

A  in  Figs.  1  and  2  rHprcsent  the  barrel,  it  being  liored  from  end  to  end,  so  that  a 
ihniiigh  passage  exista,  and  Itn  rear  end  beiiiK  curved  in  the  arc  of  a  circle  struck 
fiiiiu  an  eccentric  center,  aoe  and  a  half  inch  (mote  or  less)  to  the  right  of  the  axis  of 
tbc  bore  when  standing  facing  the  muzzle,  and  on  a  line  with  the  beariug  trunuioua. 

B,  B  represent  a  stmug  ittirrup  pasBiiiff  ttaia  the  ailditioual  trunnions  C,  C,  to  and 
araund  the  open  end  of  the  bartel,  and  also  over  and  amand  the  breech  piece  D,  form- 
ing aF.  the  roar  an  o»cillating  joint,  as  shown  hy  the  dotted  lines. 

1)  represents  tbo  breech-piece,  which  is  made  iu  the  shape  of  a  semi-circle,  thelargest 
put  elongated  two  inches,  more  or  leas,  and  snBlcieutly  to  allow  strength  enoiigli  for 
t«u  pjDH,  E,  E,  to  pass  through  the  stirrup  and  enter  this  piece  D,  to  hold  it  to  ita  place 
in  toe  stiiTup,  and  ou  which  pins  it  oscillates  in  the  stirrnp ;  the  face  of  this  breoch- 
piere  is  laid  off  from  tbo  same  eccentric  center  that  the  rear  end  of  the  gon  is  laid  off 
from,  and  forms,  when  closed  by  swinging  it  hard  up  from  right  to  led,  a  tight,  hind- 
injti  self-adjusting  frictional  lock-joint  with  the  rear  I'lnl  of  the  barret,  as  shown  when 
closed,  and  having  a  vont-hole  running  ohliqnaly  through  it  to  the  center  of  the  I'ear 
of  the  bore  of  the  barrel,  or  the  vent-holo  may  he  in  the  uarrel. 

Having  tbua  fully  described  my  invention,  what  I  claim  as  new,  and  desire  to  secure 
by  letters-patent,  is: 

Pint.  Forming  the  semi-circnlar  end  of  the  hreech-piece  with  the  same  radins  and 
ernter  as  the  inside  semi-circle  of  the  end  of  the  stirrup,  siihstautially  as  and  for  the 
pilrposee  set  forth. 

Second.  Pivoting  the  breech  piece  D  upon  the  pinsE,  E,  substantially  as  and  for  the 


pnrposes  set  forth. 


L.  B.,  No.  6.1 


JOHN  B.  MOODY. 


Army  Building,  Sbw  York,  July  11, 1872. 
Sir  :  The  lioard  on  heavy  cannon  respectfully  request  that  application  he  mode  to 
the  Barean  of  Ordnance  of  tbo  Nuvy  Department  for  such  information  as  that  Depart- 
nimt  can  furnish  reapectliig  a  trial  of  a  breech-loading  gnu  invented  by  H.  B. 
lI<iodj,  of  Ohio.  It  has  b«en  stated  that  such  a  gnu  hns  been  fired  at  the  Washing- 
ton navy-yanl. 

Vety  respectfully,  sir,  yoor  obedient  oervant, 

E.  H.  K.  WHITELEY, 
Colontl  uf.  OrdManse,  Preriibnf  of  Board. 
The  Chikf  of  ORI>N4tlCE. 

No.  88.] 

BuREAD  o?  Ordnancb,  Navy  Departmknt, 
tfaihinglon,  D.  C,  Aagiul  9,  187il. 
Sin:  Referring  to  yonr  indorsement  of  the  13th  ultimo  on  the  letter  of  the  board  on 
heavy  cannon,  requesting  report  on  trial  of  breech -loading  gnn   invented  by  J.B, 
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Moodyi  of  Ohio,  the  Bnreau  ibcloees  herewith  copy  of  report  of  trial  of  aaid  gim,iu; 
at  the  Qavy-yanl  iu  thia  city. 

I  am,  sir,  your  obedient  Bervant, 

A.  LUDLOW  CASE 
Bear  Admiral  and  Chief  of  Bmu 
Colonel  8.  V.  BButr,  U.  S.  A., 

In  charge  of  Ordiumoe,  War  D^^Brtaxitt. 

[Indonenrtiit.] 

Ordnakce  Officb,  AMgwi  10,  I^ 
Respectfully  referred  to  the  board  on  heavv  ordnance,  Amy  bnildings,  Kew  Yc 
city,  id  compliance  nith  reqaeet  of  July  11, 18^2. 
By  order  of  the  Chief  of  Ordnance: 

8.  C.  LYFOBD, 
Coplolii  <{f  Onbuiiott,  .fViiictjNil  AtaAvi. 


(InolMDn.] 

TTavy  Ordk^nce  YiRti, 
WoKhingUiK  CUg,  Jh>k%  1-61. 
MeTKorandutit  for  Bureau. — Havlog  witneued  the   experiments  of  Moody's  btHrb- 
loading  gun,  reports  of  wbich  arc  annex^,  I  auof  tne  opinion  that  it  preeenbiu 
advantages  snfflcient  to  warrant  its  adoption. 

The  airangenient  for  closing  the  brooch  consists  of  a  strap  carrying  a  breech-blcrt 
and  vibrating  in  a  horizontal  plane  on  a  pair  of  trunnionx  placed  at  right  anglri- 1' 
those  for  elevation.  Tbeir  axin  is  placed  eccentric  to  the  axis  of  the  bore,  conw(|iitni..i 
vrhen  the  strap  is  broufflit  in  the  line  of  the  axis  of  Imre  the  breech-block  ia  vrii'i 
tight.  By  the  shock  of  fii-inj;  this  is  loosened,  and  by  forcing  the  strap  and  biwt  i' 
the  right  the  charge  way  be  introduced.  A  gas-oheck  of  the  nsual  form  is  inscrrril  > 
close  the  issue  of  gas.  The  loading  is  alow  and  diSunlt,  and  with  large  calHwa* 
whole  arrangement  would  be  iniprncticable. 

The  eights  placed  on  the  Biipplementary  trunnions  were  very  inoonvenient  for  f^ 
ingthegiin. 

At  eacn  fire  the  breech-cloeinK  arratigement  flew  open,  allowing  the  breeeh  to  u. 
witb  violence  on  the  head  of  the  screw,  and  breaking  an  arrangement  intemitJ" 
BDetaiu  it,  the  carriage  being  much  racked  and  strained. 

There  was  a  considerable  lasne  of  gas,  and  the  gas-check  much  deteriorated  bf  tbr 
very  limited  amount  of  fire  to  which  it  was  subjected. 
Very  respectfully, 

WILLIAM  N.  JEFTERS, 
rofOrimf 


Iluclonire.] 
Gufi  pracOat  at  expaimatUil  batters,  December  33,  1863. 
Odd:  Moody's  breech-loading  rifle,  mounted  on  field-carriage  in  front  of  batwry-;' 
Charges:  Dupnot  cannon  powder — Initial  velocity  :  l,f)2l  feet — Projectiles:) 
solid  shot — Primem:  Spur  tnbes^OBlcer  In  charge  :  Lieutenant  Coniinaoder  Jutir^ 
Record  by  Cook— Quadrant :  Soper— Elevated  &»  by  quadrant— Aimed  at  old  wa* 
targets— Wiud,  northwest — Force,  1 — Flood-tide,  4  feet  8  inches. 
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Respectfliliy  sabuiitted. 

Lltuleaant  Comnumder,  U.  S.  ! 
Reapcctfnlly  forwarded  t^ 


0  Bureaa  of  Ordnaaoe. 
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Gun  practk*  at  erpcHnnlal  battery,  Janvarg  33,  ISM. 

Gnn :  IFoodj's  Lreecb-loading  rifle,  monnteil  on  field  carriage  in  front  of  biitterj — 
fbirgifl:  DiipuntcaniioDiiosTiler— Initial  velocity:  l,3ilfoet— PmJBBtilen:  Momly's 
vliiit— Prime rs :  Spnr-tulixs — Officer  id  churge:  Lieutennnt  Conimauder  Riiwell — 
Knunl  b,v  Cook— PlaDe- table :  Hoiroyd — Quadrant:  Joyte — Elevated  3=  by  quad- 
rant—Aimed  ftt  tHiddle  BcreeD'pole — Wind,  northeast — Force,  4. 
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Kew  gaa-check.    60  feet  to  right :  no  ricochet  ob- 
Ktredt  breech  aprung  open  j  the  eiicape  ofgaa 

of  Iron  nnder  bre«h  of  gno  at  the  autflr. 
40  feet  to  right  i  ricoehet.-.'t  to  ri^hl ;  trail  tl.Tn.-n 
TlnchMlo  lert!   Iheeecape  of  gan  blackBH.Mi 

40  feet  to  righti  rtcorheted  to  risbt;   doTUtlon 

w"re^  righ*  !   ri™b"lU  to  rig'Str'wwT'ln 

line  1  breech  sprang  D|ieD. 
40  fnet  to  right  1  rieorheleil  to  right:  aevlatloaor 

™coUt«£n 4  inches;  breech5pring  open. 

recoil  to  right  9  inchoa :  breerh  aprung  iipcn. 
40  feet  to  rlgbt ;  rieoehetod  to  right ;  dcTiulo..  of 

recoil  to  right  9  Inches  r  breech  "pmnEnpen. 
ts  re«t  to  right  1  ricwheted  to  riiiht ;  devUllan  of 

recoil  to  right  3  incli««i  breecS  aprung  i.|ipu. 
eofeet  to  rigbt>  riffiK-heted  to  right:  deTlatloD  cif 

recnil  to  loft  » Inohen :  breeoh  anrung  open. 
40  feet  tn  risht,  ricocheW  to  right;  Vn  enp 

aqnare  Jumped  otT,  and  hIso  some  of  the  bolla 

J.-r^r. 

lectfuUv  HabmlltAd. 

JOHN  H.  KUSSKLL, 
Liailenant  Commands,  {/nttnit  Stata  Navj/. 
Gwpwtfnlly  forwarded  to  Bureau  of  Ordnance. 

WILLIAM  N.  .lEFFERS, 

Iiupttlor  of  OnJNiinc«. 


^. IB]  Nnw  YoBK,  Jkfs  1.1. 

'•KVTutMK»;  NottviahliiK  to  take  nptoo  maoh  of  yonr  time  this  morning.  I  am 
unid  I  did  not  give  yon  some  of  tbe  lewllng  points  about  the  Mooily  gtin. 

1*1.  It  ran  be  made  of  aov  size,  from  tbe  smnlleHt  tield-plece  to  that  of  the  largest 
■^.fi'  caiw.  and  can  be  loaded  and  fired  mnch  ofCeiier  than  other  guns  in  any  given 
iielh  of  time. 

^1.  Tlie  canintera  or  gw^becka  can  be  need  over  and  o 
Tjiile  riprnse,  ae  well  bm  rtiom  In  traEiaiiortAtion. 

'■■I-  Ai  there  ia  no  ponaible  chance  for  eecape  of  gaa.  excnpt  through  the  vent-hole, 
(1^  |<riiJKiile  necesMrily  guta  tbe  whole  beuellt  of  tlie  force  of  the  potrder. 

A«  there  in  no  complication  aboat  the  gaa,  there  is  nothing  that  cnn  poMibly 


!r  again,  thus  saving  coniiUI- 


Hw  UtUTABT  CoMkirrraB  uk  Ordkujch. 


CHAS.  W.  UOODY. 
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No.  75.]  LocKPmtr,  Mif  S,  ISH. 

Statu;  op  Illinois,  Will  Coantg: 

To  the  honorable  beard  on  heavy  ordnance  now  in  lemion  in  Neie  Tork  City  .' 

Okn'ts  :  Plenae  flud  herewith  letters- patent  fur  bruech-loailiiig  ordaauce,  irhich,  \y; 
jnHtiuctiouB  from  Adjutant- General  TowDsend  and  S.  V.  Ben^t,  vuuor  of  urdnaucc.i 
am  requested  to  bring  this  ioTention  before  yunr  honontblo  budj.  I  luTe  »  modol  in 
itao  u»l  brana  which.  If  require<1,  can  lie  Kent  you  by  expresa.  You  irill  pleaM  give  llie 
invention  Huch  ati  examination  and  teat  as  will  satitrf'y  yon  uf  its  iut>ril«;  tuid  if  llir 
model  ia  waute<l  bj  yuur  honorable  boai-d,  plense  direct  where  tu  forward  it  and  1  uill 
send  at  once.     You  will  please  retnm  the  inclosed  letters- patent,  after  getting  duw 

L.  8.  PABKEK 


[iDBloann.] 

[No.  75.] 

L.  M.  Lull  anil  James  T.  Start's  Improvement  in  breech -loading  cannon,  patented  Feb- 
ruary 18,  1868,  No.  7J,55T. 
Be  it  knon-n  that  ne,  Lncius  H.  Lull  and  James  T.  Stsir,  of  Walnut  Qrove,  in  IIif 
county  of  Knox,  and  in  tbe  State  of  llliuoie,  have  invented  certain  new  and  nsefal  ini- 
proTcniente  in  breecb-loadiDg  caunon,  and  do  hereby  declare  that  the  following  is  a 
hill,  clear,  and  exact  dincription  thereof,  reference  being  had  tu  the  BcunDipauyin;; 
drawings  aud  the  letters  of  n^erence  marked  thereon,  m^ing  a  part  of  this  speciflu- 

lu  the  annexed  drawincfa,  A  represents  a  cannon,  constrncted  of  the  nsnal  tnaterinK 
and  provided  with  an  oblong-shuped  breecli  in  the  rear  end.  Within  this  breech  ii 
placed  a  cylinder,  B,  which  lies  npon  the  bed  at  the  bottom  of  the  breech,  and  oniH 
nected  to  the  cannon  by  means  of  trunnions,  b  b,  which  St  into  L-shaped  grooves  <>ij 
each  side  of  the  breech.  This  cylinder  is  made  roondlng  at  its  lower  side  and  at  its 
end,  to  corrcsfiond  with  the  shape  of  the  bed,  which  Is  slightly  cut  out  at  the  rear  {*• 
shown  at  e,  Fig.  1)  for  the  rear  end  of  tbe  cylinder  when  in  a  vertical  position. 

Tbe  rear  end  of  the  cannon-bore  has  a  shoulder  formed  aronnd  it,  so  as  tosecnrelb' 
collar  X,  made  on  Che  front  end  of  the  cvlinder  B,  and  secnre  it  in  its  place. 

D  reprexents  a  lever,  which  is  pivoted  in  a  vertical  slot  (at  jp)  in  the  rear  end  of  111' 
cannon,  anil  which  is  connected  t«  the  cylinder  by  a  chain,  C,  with  a  book,  so  that  ii 
can  readily  be  detached  from  the  gun.  This  lever  has  a  shoulder,  i',  upon  it*  forwanl 
face,  whieb  fits  over  a  corrcspoudiufc  sbonlder  on  the  upper  rear  end  of  the  cylinder  E 

E  represents  a  horizontal  bar,  pivojed  at  one  side  of  the  gnu,  in  the  rear  of  the  levM. 
and  is  intended  to  Itu  upon  the  cannon  iu  the  rear  of  the  lever,  for  holding  npuD  tlw 
shoulder  of  Ibe  cylinder.  This  bar  has  a  metal  loop,  a,  at  its  outer  end,  for  tyla); «' 
chaining  Ihe  said  bar  to  the  ground  or  carriage. 

It  will  be  seen  that  when  tbe  iever  D  is  in  a  vertical  position  the  cylinder  is  hflil 
in  its  place  by  the  collar  x,  under  the  cannon-bore,  and  the  shoulder  x',  upon  the  levrr. 
so  that  there  is  but  little  danger  of  the  cylinder  being  thrown  from  its  place  by  llir 


In  loading  the  gun,  tbe  bar  E  is  thrown  from  behind  the  lever,  and  the  lever  dm ^^ 
to  tbe  rear,  can-jing  the  cyliiider  with  it  by  the  chain  C.  There  may  be  a  small  rollrc. 
o,  placed  underneath  this  cylinder  for  facilitiiting  its  movement  tor  loading.  Tbr 
canridge  is  plaueii  within  tbe  cylinder  when  in  the  position,  as  shown  in  the  dotlrJ 
lines  in  Fig.  1,  and  tbe  cylinder  then  thrown  down  and  forced  into  position. 

a  this  invention,  there  is  no  danger  from  premature  discharges,  and  the  gun  can  Iw 
!  inoperative  should  it  be  in  use  when  retreating.  By  withdrawing  the  lever  1' 
and  bar  E  the  caniioti  cannot  lie  nsed,  while  the  two'  said  ports  can  be  easily  cartinl 
off  by  tbe  peisons  retreating. 

Having  thus  fully  described  our  invention,  what  we  cIaimasnew,anddeMteto»e«nw 
by  letters-patent,  is — 

The  breech-block  or  cylinder  B,  constructed  as  herein  described,  and  used  in  combina- 
L,  provided  with  lever  D,  chain  C,  and  batE,  when  constrocteu  lo 
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No.  80.1  410  Kmaskkt  Btsmst,  Sax  Francisco, 

July  n,  1873. 

S[R :  [  letun  by  tb»  p«pai»  <<an  appropriation  for  tealJOK  breech  and  mnzzle  loudini; 
haMjadamavinodelg.  tob«  seleutud  b;  yourstilf,  and,  a«  the  aji^ntof  Mr.  A.  F.  Pott«r,  tlii; 
iuveator,  I  ufiVr  for  your  cuusideration  atiil  eiamiDaboD  Pottor'a  breech-loading  neudli^- 
cannon,  and  ask  fur  it  a  place  in  the  proposed  competition.  There  are  tiro  patL>nta  now 
eiistintt  on  the  Potter  gUD,  and  further  improrements  have  been  made  in  each  siure 
tbcir  iaaue. 

1  JDctoBr  the  Scieutific  Preaa  uewapaper  of  November  5, 1870,  (poblished  in  San  Fran- 
dsco,  Califoruio,  Vol.  xxi,  nuuber  19,}  vbich  Coutains  au  illustration  of  Mr.  Poller's 
<^n,  the  drawiuga  Bhowiog  Bome  of  the  latei  improvemGotB.  It  also  baa  a  aoiuoirhat 
oiirfDl  deKcription  of  the  gun  aod  ita  parta. 

The  gnn.  from  which  the  illiutration  in  tbe  paper  was  drawn,  ia  a  piooe  of  about  4 
pnnnda  calilier,  suiootb-boro  diineuniuna.  It  bos  been  fired  many  hundred  timea,  both 
ahoitcd  and  with  blank  cartridges,  without  injury  or  accident.     The  liriuE  was  done 

irtl^  by  Mr.  Potter,  partly  by  inyaelf,  and  by  the  Repnbliean  club  of  the  city  of  Val- 

'"  'D  this  State.  It  bu  beon  lu  use  aa  a  lalilte-gnn  on  all  pnblio  occoaiona  aince 
aorember,  1870. 

iDUiycoiDmunication&witb  iiie,(if  danred,)pIeBBeaddreHaiDD>tUu)  atrOBlaml  nnm- 
b«t  g^ven  in  the  heading  or  this  letter. 
Reapeotfblly, 

SAML.  L.  CUTLER. 

The  Hon.  Sechetary  of  War, 

JTaahingtoa,  D.  C. 

[Indoraement.] 

Ordnance- Office,  July  27,  1872. 
Respectfally  referred  to  the  board  on  heavy  ordnance,  and  the  writer  so  informed. 
By  order  of  the  Chief  of  Ordnance. 

8.  C.  LTFORD. 
Captttia  of  Ordnance,  Friaapal  AnUtant  to  Cki^  of  Ordamoe. 


[Eitrsct  from  the  Scientific  Prew  of  November  5,  1870.] 

Tbete  has  been  on  eshtbition  in  thn  Mercbanta'  Escbange,  In  thia  city,  for  aome 
itmIcs  past,  a  breccb -loading  cannon,  which  hua  been  examined  by  a  large  number  of 
wientiDc  and  military  men,  and  nbicb  would  certainly  appear  a  most  ett'ective 
veapon.  A  full  description  of  thia  gun,  for  which  patents  have  ueen  obtained  through 
Ilia  Scientiflc  Prosa  Patent  Agency,  hOB  already  appeared  in  our  columns;  but  so- 
mnch  attention  has  been  paid  to  it  of  late,  and  so  much  said  in  pralae  of  ita  merits, 
Ihat  we  tbink  it  well  worth  illnstroting  at  tbia  time. 

TbisguD  ia  a  breech -loading  needle-cannon,  with  a  moat  ingeniona  elevating  and 
deprmning  appnratna  and  automatic  acale.  It  ia  conatrncl«d  in  three  general  part»: 
The  barrel,  wbicb  needs  no  further  comment;  tbe  ring  A;  and  tbe  breech-pin  B. 
The  ring  la  of  the  geueral  form  and  construction  ahown  in  the  cut,  and  screwa  into 
lbs  rear  of  tbe  bariel.  Inio  this  flta  tbe  breech-pin,  which  is  firmly  locked  in  place 
by  tueans  of  keys,  a,  (having  a  cam  motion,)  which  play  in  corresponding  groovea, 
1.  in  the  ring,  being  actuated  by  meane  of  tbe  lever  C.  In  loading  tbe  breecb-pin  is  re- 
innved,  tbe  cartridge  inserted  intothebore,  the  pin  replaced,  and  Ibekeya  made  th  project 
'lie  tbu  gniflves  of  tbe  ring.  The  hollow  needle  d  projecta  into  the  ceottir  of  the 
carlridge,  which  is  firotl  (thrniigb  tbe  vent  which  extends  through  the  breech-pin  and 
rifMlle)  by  a  common  friction -primer. 

By  thia  constructiou  several  important  advantages  ara  gained.  Tbe  gnn  unites 
firmness  with  simplicity  in  tbe  fastenings  of  tbe  several  parts,  and  can  be  worked 
with  lesa  men  and  fired 'more  rapidly  than  any  other  wblcb  has  come  nnder  our  uo- 
tict  And  then  all  that  fa  required  to  disable  the  gun  is  to  remove  tbe  breech-pln,  a 
inwit  simple  nnd  efTectnid  method. 

The  main  difficulty  lu  tbe  auccessfnl  working  of  bt«ecb-Ioading  cannon  has  been 
found  lo  conaiat  in  tbe  exnansioii  of  the  parta  by  the  heat  which  is  necessarily  evolved 
from  rapid  firing,  the  fonlliig  of  tbe  gnu,  and  the  escape  of  gaaea.  These  difficulties 
ire  obviated  in  this  iuventiun  by  mining  tbe  breech  in  two  pait«,  so  arranged  that 
the  expaualoD  of  the  one  ueutralizea  the  effect  of  the  other.    It  is  supplied  with  a 
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packing  of  felt  nnd  rubber,  and  a  movable  face-ring  of  steel,  irhich  render  tbe  P«ap8 
of  |ia«en  InipoBiiible  ;  for  tbe  greater  the  pressure,  tbe  closer  tbe  Joint  ia  pncked. 

Tbo  eleviitiug  and  dciprensintr  aptiarittiis,  sod  tbe  automatic  scale,  rentier  entirrly 
(III necessary  tbe  use  uf  a.  ciiiitilnint  ia  taking  elevations,  and,  at  tbe  same  time,  Tlii! 
gunner  will  not  be  so  liable  t.o  njake  mistakes  aa  heretofore  by  tbe  old  method.  It 
may  be  briefly  described  as  follows  ;  Under  tbe  barrel  of  the  gun  ape  two  eceonlrics, 
f,  iin  tbe  transverse  shafts,  wliich  are  turned  by  means  of  a  horizontal  shaft,/,  stid 
worm-gear,  shown  more  fully  at  C.  This  shaft  la  provided  with  a  hand-wheel,  unit 
attached  to  it  is  an  •indicator,  which  pasws  over  an  index-plate,  g,  with  degree 
marked  npori  it  which  correspond  with  tbe  arc  of  the  barrel.  In  the  cannon  which 
bnve  the  breech  cast  on  tbe  barrel,  there  is  a  vibration,  on  firing,  of  tbe  latter  purl, 
which  does  not  eitead  to  the  former,  just  as  in  the  caee  of  a  tuning-fork.  Kow,atrhB 
point  at  or  near  tbe  breech,  whore  the  vibration  ceases,  crystal Itiation  of  the  metal 
IS  apt  t-o  occur,  and,  of  course,  the  piece  becomes  worthless.  By  this  constmetion  the 
vibration  takes  place  throngbonC  the  whole  gno,  and  the  crystallisation  U  obviated. 

Tbe  patentee  of  the  cannon  here  illnstratcd  is  Mr.  Abiather  F.  Potter,  of  Oaklanil 
who  has  spent  years  in  stndyiuf;  the  nnhject  of  Kimncry,  and  who  ba«  made  several 
important  iuveutions  relating  to  the  subject,  a»  bis  improved  pnijeutile,  Ac.        ■.      ' 


No.  94.]  410  Kbarnby  Strrkt,  San  FiiiNcrBCO,  California, 

Auguet  9,  \m. 

Sir:  On  the  ITtbiiltirao  I  addressed  the  Hon.  Secretary  of  War,  offering  Potter'' 
brei'ch-loB<linK  necdle-caunon  and  improvements  for  competition,  Ac,  as  staled  in  mj' 
said  letter.  I  also  iucloeed  with  the  letter  of  tbe  17th  a  copy  of  the  Scientific  Prta 
Nenspapet  of  tbie  city  of  date  November  Q,  1670,  (Vol.  xxi,  No.  19,)  coataiiilDg 
drawings  and  description  of  tbe  ji^uu  and  iuiprovements. 

I  have  Just  received  oonimunicatioa  from  the  Ordnance  Ofllce,  War  Department, 
bearing  date  July  37,  (oral,)  1872,  stating  that  my  cummnDicalion  of  the  17th  ultimo 
first  AMive  mentioned  uad  been  eeut  to  your  board  on  heavy  onlnatice  aitllijg  in  New 
'York  City,  and  refei-ring  me  to  the  board  "  in  continuation  of  the  said  snbject,''  auil 
directing  me  to  aildress  you  as  above. 

I  will  therefore  specially  call  your  attention,  and  through  yon  the  attention  of  ynnr 
said  lioard,  to  my  letter  of  tbe  17th  ultimo,  and  the  paper  inclosed  therewith,  snil 
especially  to  the  inventions  of  Mr.  Potter  mentioned  and  deacriheil  in  saiil  letter  and 
paiwr,  and  repeat  the  request  of  my  iirst  letter  for  a  place  for  »aid  inventiona  iu  tli" 
competition  propotted  and  the  testing  to  be  made  of  breech  and  muzile  loading  heavy 
ordnance  Diodela. 

Mr.  Potter  has  two  small  gnna  made  after  his  plans,  one  at  theEaat  of  about  1  pgond 
caliber  (ronnd  shot,)  and  another  on  this  coast,  of  about  *  pounds  caliber  ronnd  shot, 
and  both  aniDotb-borea.    Mr.  Potter's  iuiprovemenls  in  artillery  are : 

I.  A  breech-loadin);  ne«dleH;aniion. 

S.  An  automatic  registering  ap(fttratus  for  adjusting  elevation  aud  depresMon  of 
guns,  o<lapted  to  all  sizes  of  artillery. 

3.  A  pointed  shot  for  smooth-bore  gnns. 

As  we  are  here  profoundly  igoorant  of  what  yonr  board  is  doing  or  baa  done  in  tl<f 
premiaes,  I  will  ask  that  you  send  mo,  as  early  aa  may  be  convenient,  such  Instroction". 
&C.,  as  may  enable  me  to  put  the  inventions  above  named  properly  before  yonr  boald 
for  testing  examination,  and  your  decision  as  to  their  meritH,  or  the  merita  of  auy  uf 

The  giin  has  been  tested  practically  to  tbe  amonnt  and  in  tbe  mnnuer  alaled  in  my 
letter  of  the  17tii  ultimo,  to  which  I  again  refer  yonr  boiiorable  bourdon  tbissubj^i- 

The  elevating  and  depressing  apparatus  does  away  with  the  nee  of  itistnnnent*  in 
adjusting  elevation,  &c.,  to  degrees,  and  Is  compact,  and  not  liable  Id  auy  ii^ary  iu 
action  that  would  not  destroy  the  gun-carriage  itself. 

Tbe  conical  shot  for  flmooth-boro  guns  we  have  tried  with  considerable  and  p-ali^- 
ing  success  from  balls  from  three-fourths  inch  diameter  of  bore  up  to  balls  lor  »  *■ 
ponnd  EnEiish  smooth-bore  fleld-piece,  and  tbe  successes  made  show  that  Mr.  Potter" 
plan  wonhi  be  well  worth  the  attention  and  experiiitent«  of  the  Goveniraent. 

In  all  matters  please  atldrecs  me  at  my  ofbce'es  given  iu  tbe  en  perse  riptioa  hereof. 
Rsapectfully,  yonr  obedieut  oervaot, 

BAML.  L.  CUTLER- 
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CHIEF  OF   ORDKANCE. 


JACOB  B 


N11.S8.]  Fort  Prrr  Inox  and  Stefj.  Works, 

Kkesb,  Graff  &  Co., 
FUtiburgh,  Fatrntloania,  July  6,  1^73. 
Dkak  Sib  :  I  hAve  your  circnUr  dated  Jaoe  28, 1973,  and  regret  tbst  preBsiDg  duties 
at  borne  will  preveat  me  from  meetioK  the  board  id  Nen  York,  July  10. 

Herewith  I  haad  yoa  a   brief  descriptioo  of  my  plnn  aud  process  of  making  beavy 
canDOD,  wbich  I  shiul  be  pleased  to  bave   you  plooe  iu  their  bauds,  aud  if  cousideied 
worthy  of  their  atteutlon,  T  shall  be  at  tbeii  service  on  short  notice. 
lours,  truly, 

JACOB  REEBE. 

E.  D.  TOWMSEND, 

Adfutmt-OtKtnU  United  Stala  War  Depaiimait,  WaeUitgtoM,  D.  C. 


[Flnt  iDd 

ADjrTANT-GKNFHAL'e   OFFJCB, 

Wathiugton,  Julg  II,  1S73. 
JBcipectfalij  rafemd  to  tbo  Chief  of  Ordnance,  for  proper  action.     The  writer  haa 
Men  infonned  of  this  leference. 

E.  D.  T0WN8END, 

A(^»ia»t-  GeneraL 

[SMODd  IndOTHmsDt.  ] 

Ordnancr-Ofpicr,  July  13,  lf72. 
Ee»peetfnlly  referred  to  the  board  on  heavy  ordnance,  New  York  City. 
By  order  of  the  Chief  of  Ordnance. 

8.  V.  BENfiT, 
Jfojror  0/  Ordnance. 

[iDcllMIUe.l 

Opficr  of  East  Sandy-Lixiyd  Oil  Compaky, 

JaCUB  KBF.8R,  SECBltTAnT, 

FiUtburgh,  Jvln  6,  187i. 

lU  maKitfacliire  <^  eanno*  from  fie**em«r  itoel.— All  ateel  that  bos  bt^n  melted  and 
"teemed"  into  molds  is  porons.  I  find  this  to  be  the  fact  with  ingots  and  ooa tings  mode 
tmra  cmeible  caat-steel,  Bessemer  tt-eal,  and  BienJ  an -Martin  ste«T.  In  the  manufacture 
of  tool -steel,  and  other  fine  steels,  th«  ingots  are  heated  in  a  weldiug-fiimooe,  and  with 
the  ud  of  a,  Bnx  are  brought  np  to  a  weld  log  jhejit,  and  then  welded  under  a  steaoO' 
hfunnier,  ITiis  operation  not  only  closes  and  solidifies  the  poreeof  the  steel,  but  welds 
ItiB  pores  into  one  solid  homogenenns  moss. 

RuUing  or  pressing  the  steel  only  laminates  the  pores  ;  welding  is  tbu  only  process 
known  to  the  trade  by  which  a  perfect  solid  boAy  at  cast  steel  can  he  made. 

In  the  mannfftcture  of  cannon  I  proceed  as  follows ;  Say  for  a  gun  of  4-inch  bore, 
I  cast  an  injjot  of  beet  cast  steel,  say  R  iuchei  in  diaraater,  an<l  of  required  length  of 
the  gno.  This  iugot  is  taken  t«  the  welding  fire,  heated,  and  when  at  a  wehlin^  beat 
taken  to  the  hammer  and  welded.  This  operation  will  reiluce  the  ingot  to  say  bi  inches 
diameter,  aud  perfectly  free  from  poroaity.  The  ingot  is  then  taken  to  a  lathe  and 
tnrned  down  to  5-iuch  diameter  ;  this  ingot  or  cast-^teel  core  la  again  beateil,  and,  the 
cSDDon-uoId'  having  been  prepared,  the  hot  cast  ateel  core  is  p^ed  in  the  center  of 
the  mold,  and  the  Bessemer  metal  is  teemed  into  the  mold.  It  will  be  found  tbat  the 
nietal  teemed  in  will  nnite  thoroughly  with  rhe  cHHt-sleel  core,  as  though  they  had 
|>een  welded  together  in  the  fire.  The  gun  withdrawn  from  the  mold  is  taken  to  the 
lathe,  the  "siaklug-head"  turned  off,  then  to  the  boring- machine,  where  a  4-iuch  bole 
i>  bored  in  it;  as  this  center-core  is  5  inches,  it  will  leave  j  inch  of  coat  steel  around 
the  bore. 


myself  to  any  thickness  of  the  cast-nteel  center,  nor  do  I  confine 
■  ateel  for  the  body  of  the  gnn,  but  the  dislingnlshing  charocte-'""'- 
proceas  is  the  making  of  cannon  of  ca8C-Bt«el  Itore.  \velile<l  to  the  body  o 


inyW'lr  to  Bessemer  ateel  for  the  body  of  the  gan,  but  the  dinlingnlshing  charocterisl 
"f  Diy  process  is  the  making  of  connon  of  caat-steel  Itore.  welded  to  til'  '  '-  ''  ■' 
son  li;  teeming.    The  metal  teemed  may  be  of  steel  or  ut' gun-metal. 


I  «haU  be  pleased  to  demonstrate  the  facts  of  weliling  l>y  dux,  and  welding  by  leeui' 
lue.  St  any  time  at  our  works,  (Fort  Pitt  Steel-Works,)  should  you  deem  it  of  interest. 
1  'has  aecnre  a  perfect  fine-grained  homogenous  coat-steel  bore  to  cannou,  made  of  any 
kind  of  steel  or  pis-metal. 

JACOB  REESE, 
0/(*e_flrmo/  ««■«.  Graf  4- Co., 
Fort  Pitt  Iron  and  Slal  Ifiwt.,  PiUnburgk. 
28  W  ,,glc 
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L.  B.,  No.  33.]  Army  Buildiso,  New  Tobx,  July  17, 1OT3. 

Sir  :  I  nm  directed  lif  the  board  oa  heaTj-  canann  to  acknowledge  tho  receipt  of  f  oui 
letter  of  the  tith  instant  to  tlie  Act  hit  ant-General,  proposing  to  conBtTUCt  ft  ateel  gnn. 

The  board  dcsirea  that  yon  will  iufonn  it  whether  ;nu  are  able  to  constrncl  a  rifle 
with  a  core  of  oraciblo  stoel  and  a  jacket  of  Bessemer  steel,  in  the  maimer  propoied, 
of  12-incheB  caliber,  weighing  from  50,000  to  70,000  )ioaiid8,  with  the  ability  to  Are  ■ 
projectile  weighing  not  less  than  000  i)onnde,  aud  with  a  charge  of  80  pounds ;  and  H 
HO,  that  f  on  will  prepare  the  speoiflcations  for  each  a  rifle,  with  the  aaia  as  to  oral, 
uud  present  the  same  to  the  board  as  soon  as  practicable. 
Very  respectfully,  sir,  yonr  obedient  serraut, 

C.  B.  DUTTON, 
S%nt  JAnttenant,  Ordnanot,  Bea^^rr. 
Jacob  Reese,  Esq.,  i 

Fort  Pill  iTtm  and  StefX  Worka,  FitblmTgh,  Pcnntt/lvania. 

No.  51.]  Four  Pnr  Ibon  and  Steel  Work's, 

Reese,  Quaff.  &  Co., 
PitUAurgX,  FenntgUama,  July  19,  ISm 
Dear  Sir  :  Yours  of  the  17tb  is  at  hand.    In  answer  nay  that  I  am  not  able  at  pn«- 
ent  to  cotistrnct  a  rifle  with  a  core  of  crnoible  steel  and  a  Jacket  of  Bessemer  st«el,  of 
from  50,000  ponods  to  70,000  poanda,  as  there  is  at  this  day  no  Beasemer  plant  with 
sulKcieDt  capacity  to  teem  the  Jacket.    The  pjy)ject  is  entirely  feasible,  and  if  the  boanl 
desires  1  will  prepare  specillcations  of  a  plant  with  capacitv  to  produce  a  ride  of  fcom 
10,000  poaods  tn  100,000  pounds.     In  the  mean  time  I  woiitd  sns^est  tbat  an  eipui- 
meiituf  gnn  shall  be  made  of  from  3  inches  to4i  inches  bore.    If  this  meets  the  approril 
of  the  board  I  will  make  ont  specificationa,  with  probable  cost,  Ac 
Yonis,  truly, 

JACOB  BE£8£. 
C.  E.  DcnroN. 

tint  Lieateoant  Ordnance,  Secorder,  United  Stata  Armif  Building,  Sew  Tori. 

i.  B.,  No.  31,]  Arhv  BctLDiKa,  Nbw  Yoek,  July  33,  lB?i 

Sir:  Yonr  letter  of  the  Idthhas  been  received,  and  I  am  directed  by  the  board  to  in- 
form yon  that  a  3-ineh  or  4^iuch  rifio  wonld  not  be  sati.^factcrr,  as  it  wontd  not  te 
decixive  of  the  success  of  snsh  heavy  rifles  (ID-inch  and  12-inch)  as  oonie  within  itie 
action  of  the  board,  but  that  the  board  would  be  pleased  ti>  receive  specifications  for  > 
l:l-incli  rifle  preparatoiT  to  the  construction  of  a  lO'incb  or  IS-iach  rifle,  and  that  fw 
both  of  these  gnns  (10-inch  and  IS-inch)  speciflcatious  are  invited,  with  estiioalea  in 
each  case  of  cost,  &c.,  of  the  first  guns  aud  snlMeqaent  ones  for  servioe. 
Your  obedient  servant, 

C.  E.  DUTTON, 

UtHl«iiiu,t,Ordmmm. 
Jacob  Reese,  Esq. 

No.  79.]  Fort  Pitt  Ikon  and  Stkcl  Wobks, 

PiUtbtirgli,  Augnt  li,  IRTS. 
Dear  Sir  :  I  am  now  pre^red  to  contract  for  the  constrnction  of  a  Bt«el  rifle  of  fton 
[iO.UOO  to  70;00U  ponuds  having  a  core  of  crucible  castrstael  and  a  Bessemer  Jacket,  tli* 
two  ueUiLi  t>eiug  welded  together  by  teeminj;. 

I  am  now  getting  oi(t  samples  of  tho  metals  welded  by  teeming,  and  will  forward 
them  in  a  few  days.    Will  also  endeavor  to  send  ynu  a  puiial  estimate  and  specific*- 
tiom  in  a  few  days.    I  regret  that  I  cannot  do  so  this  day. 
YoniH,  truly, 

JACOB  REE8E. 
C.  E.  Dinro!!, 

F\nt  Lieutenant  Ordna»oe,  Sreorder,  Armif  Building,  Nob  Tori. 

No.  84.]  Fort  Prrt  I«on  and  Strbl  Wobbs, 

Pititbwsh,  Jugmtl  10, 18T3. 

Di^ak  Sir  :  1  nnbmil  the  following  proposition  to  your  board : 

1  will  agree  to  construct  a  rifie  on  my  process,  the  bore  of  which  shall  be  made  <<! 

crucible  coHt-steel  of  a  tensile  strenKlh  of  140,000  iKinnds  to  the  square  inch,  sod  m 

Jai'ket  to  be  of  St- swnii'r  steel  of  90,000  pounds  tensile  streogth.    Bore  lO-iocbea  dian- 

eler;  weight,  fliiietied.iiot  less  tliau  ■'>0,OI>0  ^lOundB.    The  gun  t«  be  dehvered  to  lot 
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GoTernment  at  the  works  where  finished,  and  the  tefltinj;  of  the  gna  to  be  at  the  ex- 
penae  of  the  Qoveniitient.  For  and  in  cbnBideTHtion  of  the  aame  the  Quvernment  ahall 
pay  me  tlie  Hnm  of  |l&3,604,  the  paymeot  to  be  as  foUoffi :  on  the  completion  of  the 
core-ingot  the  earn  of  110,000,  If  it  proves  defective,  then  on  completion  of  a  second 
core-ingot  (10,000.  On  (he  oompletiun  of  the  nlant  for  the  Beasomer  Jacket,  131,750. 
Besemer  etock  read;  for  melting,  (4,000.  For  the  mold  and  accompanying  operations 
furcoTTjiug  the  metal  from  the  converter?  to  the  mold,  $5,3S0.  For  teeming,  and 
befuro  Uie  fcun  is  taken  from  the  pit,  which  will  reqnire  thirty  da ja  to  cool,  $4,000. 
Sbonid  the  gnu  be  defective  at  this  point,  then  on  the  completion  of  the  teeming  of  the 
second  gnn  the  enm  of  $37,330.  For  boring  and  turning  when  completed,  $13,061.50; 
the  remainder  of  the  $153,604  shallbepaid  on  the  completion  of  the  enn  and  itsoccept- 
iDce  by  the  Giovemment.  The  rifle  to  be  ready  foe  delivery  on  or  bBfora  the  lapse  of 
twenty  mouths  from  tbe  data  of  the  contract,  and  subject  to  regulations  of  the  Depart- 
ment that  may  be  hereafter  agreed  upon.  After  the  completion  of  (his  gnn,  the  plant, 
moIilH,  machinery,  &c.,  having  been  prepared  and  having  experience,  I  estimate  the 
Mot  of  additional  rifles  of  this  class  at  the  snm  of  $40,000  eaob. 

YoaTB,  truly, 

JACOB  REESE. 
C.  B-  DtmtoN, 

Urti  LteuUnant,  Ordnanoe,  Reorder,  Amy  Building,  Nm  Tori. 


BODMAK  BIFLCS. 

L  B.,  No.  17.]  Arhy  BtJiLomo,  New  York,  Jalg  16, 1873. 

Sir  :  Tbe  board  on  heavy  cannon  respectfnlly  teqaoBts  that  yon  will  fbrward  for  ite 
intonnation  all  recoMs  rdating  to  the  oonstiaction  and  trial  of  12-iach  and  H-inch 
fiodman  rifles. 

Very  respectfully,  sir, 

R.  H.  K.  WHITELEY, 
Colonel  of  Ordiumoe,  Fretident  of  Boord, 
The  Chisp  of  Ordnancb. 


No.  36. 1  Ordnance  Office,  War  Department,  , 

Ju^i7,  lars. 

Sib:  I  have  tbe  honor  to  send  you  to-day,  in  compliance  with  yoor  request  of  I6th 
instant,  the  following  docaments  from  the  files  of  this  office,  viz : 


I.  BttaUDc  to  S-iiMh  Bodmao  rifles : 
H)^rtariB*pectionandpn>i>fDr  an  einch  rifle  at  Fart  FItt,Febraiit7, 1863... 

Kcwrd  or  flrlDK  with  abnve  rifla  at  Fort  aiDnrw  imeiiiil  to  l,(nSlh  round 

letter  of  UalorltodiiiaDif^bmsryfl,  IBSS 

I^M-oTHidDrDodmaii.KMDh  1,1863 

lupTt  oT  caatlBB  and  oDollac  pair  B-incb  liSaa  at  Sooth  Boaton  FooDdrir. 

ipriU  IMS. 
"King  of  above  jmlr  of  B-lnoh  riflw,  with  crom-iectionBl  viewa  ahowlng 

rUing,  jftinr  Inaaf^) 

wmrfrfflrinir  »bovo  pair  of  8-lnoh  rifles 

„    ILKfUlinstal^lacbBodmuirifles: 

uponDriBcpeottonandpTaor  of  lS.lnch  rlfls  at  Fort  Pitt  Fmrndir,  IStl .... 

liHvnl  of  Bring  above  IS-Iaoh  rifls  to  ind  Bic 

|*ll*rpf  MufocRodmaDotaepleinberlO.  IBW 

■<n«ofa«KnlKDdinanof  lagnatt.lMa 

JftMrotGBDaralRodmanorAaEiutlMSte 

Ttid^af  u.|neh  rifle,  (baisg  Invtosnre  to  above  letter  of  AoKnatlS,  IMS).... 

KipnrtDf  iuapeetlim  and  proof  of  IS-iaeh  rifle  made  at  South  Boston  Foundry 

!'"(«rorG<narat'BodinaB.Oiitobar».  IBSS 

H-^rd  of  BriDK  the  Sonth  Barton  1!  Inch  rifl?  at  Fort  DclanHK.  9  ronndi 

KKoid  of  aring  tAe  Fort  Pitt  13-liwh  rifla  at  Fort  Monroe  Arsenal,  SI  TODDdi. . 
l>nwla|  at  ia.tiu!h  rifle,  model  len 

UraHtindnm  on  loIHal  atrain,  t>y  Qeneral  Bodmsn,  Msrcb.  laS!! 


1— A— 3<nil»tai,Fart 

i,Ko^as. 

In  ensid  book- 
Ins^— 1—9. 
In  euatd  book. 
l-W-lti 
1-BM53. 
1— B-U6. 
I— B— ise;l>r.  al.Port 

1.  No.  B. 
Q1BP.-1— Mi. 


TToogTc 
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BEPOBT  OF  THE   SECRETARY  OF  WAR. 


The  board  is  earneBtly  reqasBted  to  exercise  wntebfal  care  over  the  aboTe  dooumenti. 
They  belongiDgto  the  arcbives  of  this  offlce,  to  irbiohthey  are  to  be  ratnrned  when  the 
bmud  is  thrungh  with  them,  together  with  all  other  original  papers  snpplied  fKrin  thi* 
office. 

Beepectfull;,  yo'ar  obedient  serrsnt, 

By  order  of  the  Chief  of  Ordnance : 

8.  T.  BENfiT, 
Major  <^  Orimnm. 
The  PHESinKKT  of  thh  Board  ok  Hbaty  Oiuuukck,  Jftw  Fori  Oi^. 

>r  of  the  sboie  letter  of  truunlttel  an  eaUiely  too  Tolnmliuu 


[Noix. — Tba  «pm  sent  tu 
for  pnbllutloo.] 


BDSeiAK  HKATY   OITKa. 

H.  0.,  No.  So.}  Nkw  Yokk,  239  Weot  Twenty-second  Btrbbt, 

Junt  26, 1B72. 
Dbab  Colonel: 
I  give  yon  here,  aa  promlaed,  the  Infonnatioii  aboat  the  pieuana  in  onr  large  oout 


Cmukhi*. 

VeiKhtor 

pr«J«Ule. 

ohugs. 

loolly. 

'ar 

JPMnd*. 

2M 

PMindf. 

'^^ 

**.» 

re  Eugliah. 
Very  tmlyf  yours, 

A.  DE  QORLOFF, 
Major-Qmttal  nf  tilt  Saite  of  Mt  M^nty  Oit  Emperor  of  Burnt. 
Colonel  S.  y.  Bex£t. 


mtl 


Unitbp  States  Ordnance  Aoenct,  New  Tore, 

Jul)  10,  1879. 
Bespeolfully  referred  to  the  board  of  heavy  ordnauoe  convened  by  Oeneial  Ordui 
No.  57,  dated  June  38,  1872. 

8.  CRISPIN, 
BrtvelrColonol  Vnitei  Staia  Army,  Mt^  of  OrdMii*. 


C.  W.  STAFFOKO. 

No.  74.]  .  Nbw  Tors,  J>>^  31,  im. 

Qentlehen:  General  Orders  57,  of  Jane  28,  wm  sent  me  throngh  Bamael  B,  Smitli. 
by  mistake,  and  remained  iu  his  office  nutll  the  25th,  and  only  reached  me  yceterd*^- 
I  desire,  therefore,  to  be  informed  if  I  am  still  in  time  to  submit  some  improvemenli  id 
hesTy  ordnance  which  were  left  in  ohorge  of  Mr.  Smith,  bat  sickness  pteveilMil  biiu 
from  giving  the  matter  saoh  attention  as  I  would  otherwise  have  done.  Mr.  Smith  bu 
such  drawings  and  other  things  pertaining  to  this  matter  at  Washington,  and  irill  oa 
doubt  bring  Ihe  aome  to  yoar  notice  if  allowed  to  do  so. 

1  increase  the  tensile  HtrengtJi  of  the  cost  iron,  by  a  prooees  which  has  been  follf 
tested,  more  than  100  per  cent.,  and  my  system  of  compoaud  re-enfurce  and  tmDDHio 
bands,  together  with  the  great  strength  of  the  metal,  will  miike  a  gun  that  will  aUnil 
greater  atrain,  and  at  a  Ibeb  coet,  than  anything  that  has  been  produced. 

I  respectfully  refer  you  to  the  t«potts  of  Chief  EngiQeen  Wood  and  Faron,  who  btT« 
tested  the  metals,  and  also  to  the  speoificatioui,  plans,  drawings,  patent*,  &'•, 
covering  the  improvement. 

My  systemof  componnd  or  doable-re-enforce  bands  will  be  foand  of  great  iioportaaw 
and  value  for  heavy  ordnance,  and  I  hope  yon  will  not  overlook  it. 
Very  reepectlnlly,  Blo., 


C.  W.  STAFFOED. 


Jmlrfyemeiit  in  Or3jtatnee. 

0      ir.  t. 

1           1 

© 

vuvWw*' 

ny  Google 
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L.  B.  No.  «.l  Abmy  BuiLDiMO,  Nbw  York, 

Augiut  7,  1873. 
Era;  YoDT  letter  to  theboftrd  on  heavy  caoDon  IsTcceired. 
"      a  will  forward  yoar  plana  without  delaf  tbej  will  be  d^ly  ooiiBidered  by  ths 


Very  reapeotfally,  Bir,  

C.  E.  DUTTON, 
•        flrtt  Lieutmant  Ordnance,  Btcorder. 
C.  W.  SrArroRD,  Esq.,  H8  Broadway. 


So.  m.]  New  Yobk,  Jugtut  10, 1B7S. 

Oentlbmek:  Ihave  the  honor  toMnddrnwingsofmyflystem  of  ro-enforceand  trnn- 
ninn  bandf,  patented  Febmanr  St,  1B65. 

1  im  also  the  owner  of  the  Everett  prooesa  for  increaBing  the  tensile  atrengtb  of  caat 
itDii,K)mo  reports  of  which  were  made  at  the  Pbiladelphtaand  Washington  nary-yards, 
■Dd  by  other^  which  will  give  soroe  infunnatian  of  Its  valne.  Heavy  ordnance  can  be 
Niutnicted  in  this  way  that  will  be  found  to  have  all  the  strength  and  eadaranoe  of 
iDf  metal  in  the  world,  and  at  a  coat  uf  one-half  of  steel  oi  wronght  iron. 

If  the  Department  ehonld  deaire  to  test  this,  tbe  Government  shall  have  the  right  to 
ranttract  any  gun  or  gnns,  say  from  lOO^pounders  to  10-inoh  bore,  and  pnt  tbem  to  tbe 
batdest  possible  test,  aay  1,900  roniide,  and  tben  continae  until  tbe  gnn  shall  burst  or 
become  nselesB.  If,  after  each  trial,  it  ahall  be  found  that  this  metal  and  this  system  ia 
of  nafficient  value  to  warrant  ita  uae,  then,  and  not  before,  shall  any  charge  or  coat  to 
'tbeGrovorument  be  made,  eo  far  aa  the  use  of  either  the  prooess  or  the  {(nna  aa  cod- 
■trocted  nnder  my  patent;  and  In  tbe  event  of  satisfactory  tests  the  Departmvit  shall 
have  tbe  right  of  both  at  a  valnation  to  be  made  by  any  ofBcer  appointed  by  toe  Oov- 
cmniBDt,  and  one  chpaen  by  myself,  who  is  to  fix  upon  royalty  or  price. 
1  am,  gentlemen,  very  respectfully,  &o., 

C.  W.  8TAFF0ED. 


S.  A.  StJTCUETK. 

No.  101.]  New  York,  JiiffiM(  82, 1878. 

Gehtucmks:  Herewith  I  desire  to  submit  to yonrconaideration  my  plan  fbr  » lireeob- 
l«ading  cannon,  transmitting  to  yon  my  iettera-patent  and  a  model  iUnatroting  the 

E.  A.  8UTCLIFFE, 
402  Bleecter  Strtet.    Brtidenee,  612  HudwK  atreel,  Ntie  Tvrk. 
BoiSD  oir  Hkavt  Cabnon, 

CoU>na  B.  B.  K.  FFftildey,  PrtJidtHt. 


[loplotiiTe.] 

(No.  39,596,  dated  IStb  August,  1863.) 

SdMab  0/  Jetten-palent  iwucd  to  S.  A.  Satelifft. 

To  enable  otbera  skilled  in  the  art  to  make  and  uae  my  inventloD,  I  will  prooeed  to 
deaeribe  ila  conatniction  and  operation : 

A  is  tbe  gnn,  bored  right  tbrongh  tbe  breecb,  counter-bored  at  the  breech,  and  having 
B  scnw-tliread,  a,  cnt-in  tbe  counter-bore  for  tbe  reception  of  the  breech-tighteBiiig 
ind  ■natalning  acrew  B.  Tbia  acrew  la  bored  centrally,  of  a  caliber  slightly  larger  than 
that  of  the  gun,  to  permit  the  projectile  and  the  cartridge  to  pass  easily  through  it. 
Tbia  acrew  ia  fumiahed  at  its  rear  end  with  a  suitable  lever  or  levers  i^  to  which  to  ap- 
ply tbe  necessary  power  to  tnm  it.  n  is  the  mortise  cut  in  the  gnn,  immediately  in 
fropt  of  the  conntei-bore  of  tbe  breech,  for  the  reception  of  the  movable  breech-pieces  C. 
Tbia  mortise  ia  of  a  width  from  side  to  side  gi«ater  than  the  caliber  of  tbe  gnn,  and  of 
a  depth  from  l>aok  to  front  slightly  greater  than  tbe  thickness  of  tbe  breech-piece  C. 
It  ia  cut  ftma  tbe  underside  mthe  gun  across  the  Ixire  and  its  upper  part  is  finished  in 
sfmicircnlar  form,  with  a  radius  equal  to  half  its  width,  as  shown  in  Figs.  2  and  3,  hav- 
ing tbe  upper  part  of  the  gnn  closed,  as  shown  in  tbe  figures.  The  breecti-pieceC  con- 
lints  of  aflat,  circnlor  disk  of  steel  or  otberraetal  of  a  diameter  slisbtly  less  than  the 
width  of  the  mortise  e,  but  anfflclently  greater  than  the  oalilwr  of  the  gun  to  give  it  a 
good  bearing  againal  the  front  of  the  mortise  when  closed.    Thia  breech-piece  is  ao 
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attacbnd.  near  iti  ciroamforence  by . 

a  poaitiuQ  ci 


F\n.  2,  nbeu  the  screw  is  serened  up  tiirbtly  osaiDSt  it,  as  ahown  ia  Fig.  1,  at  vhieh 
time  the  niu  c  is  directly  over  its  axm.    The  said  pin  iasMQiedflnalfinlbeacrawand 

tbe  breecli-piec«  hungB  loosely  upou  it. 


To  upeu  the  bree^  tbe  screw  ig  turned  back  to  the  extent  of  ahalfTeTolutioD, 
which  brings  the  pin  o  below  its  axie,  and  by  this  neons  tbe  breeob-^ieoe,  being  liber- 
ated from  the  end  pressure  of  tbe  sorow.is  caused  to  roU  donn  one  side  of  tbe  inortiM 
and  drop  to  tbe  position  below  the  bore  Qf  the  gau,  sbowu  in  Fig.  3,  leaving  an  open 
passage  througb  tbe  screw  into  tbe  eaa  for  tbe  adoiission  of  t^  projectile  and  cu- 
tridge.  After  tbo  insertion  of  tbe  projectile  and  cartridge  theeorowiseorowod  in  to  the 
extent  of  half  a  revolution  and  the  pin  c  raises  the  breech,  which  rolls  up  one  aide  oC 
tbe  iDortiae  until  it  arrives  in  the  position  shown  in  Fig.  3,  when  the  screw  cornea  hud 
np  against  it  and  secnrea  it  to  close  tbo  breech  for  firing.  If  it  be  required  to  take  oat 
tbe  breech- piece  for  cleaning  or  repairs  or  for  disabling  (he  gun  in  caseof  neceesitj,thB 
screw  is  turned  back  to  the  extent  of  one  or  more  revolutions,  or  until  the  pine  is 
withdrawn  from  its  hole  in  the  breech-piece,  when  the  latter  drops  oat  tbrongh  the  open 
bottom  of  the  mortise.  I  do  not  claim  broadly  tbe  oombloationof  aboUow  tightenrng 
and  sustaining  screw  with  a  movable  breech-pleoe ;  bat  what  I  claimos  my  inven- 
tiou  and  desire  to  secure  by  letters-patent  la  eonnecting  the  movable  Ineecb-piece  C 
with  the  hollow  tightening  and  sustaining  screw  B  by  means  of  a  pin.  o,  or  its  equiv- 
alent, by  which  the  turning  of  the  said  acrew  in  and  out  ia  made  to  ratse  and  lower  the 
breech-piece  and  bo  close  tbe  breech  of  the  gnn,  anbatantially  as  herein  deaoribed. 
ELISHA  A.  SUTCLIFFE. 


L.  B.  No.  31.1  .  Army  Buhdiko,  Nbw  Tobk, 

JtUg  16, 1S7S. 
SiK :  I  em  directed  by  tbe  board  on  heavy  cannon  to  Inform  yon  that  yoat  letters  to 
the  Secretary  of  War  and  to  the  Adjatant^Oeneral  have  been  referred  to  it,  and  the 
decision  ia  that  your  propoaition  doea  not  oome  within  the  purview  of  the  board,  which 
waa  convened  fur  tbe  purpoae  of  recommending  for  trial  heavy  rifled  tsnnon. 
Very  reapectfully,  air,  yonr  obedient  servant, 

C.  E.  DUTTOS, 
J1nl£iatauHit  Oriwamot,  Eeeoritr. 
D.  E.  Swisher,  £aq. 


No.  9J.]  Poar-OFmcK  PsPARrxBHT, 

Ofmcbov  Third  Assistant  Pobtmasiter-Oenbiul, 
Wathingtim,  D.  C,  Jtil^  9,  IRTi. 
Sir  :  On  behalf  of  my  brother,  Hr.  John  A.  Terrell,  of  Bloomfield,  Kentacky,  I  hav« 
tbo  honor  to  aubmit  a  model  of  his  improvement  in  heavy  ordnance,  with  a  commnni- 
oation,  bearing  his  aignatare,  incloaing  explaDHtory  docnments  and  papers  relating  to 
said  improvement,  ^  which  I  respectfully  request  may  be  presented,  for  eiamuui- 
tion  and  report,  to  the  board  of  ordnance  ahortly  t^i  oaaemble  in  the  city  of  New  Ycrt. 
I  am,  sir,  very  tmly  yarns, 

W.  H.  H.  TEEBELU 
Tbe  ACTINO  Chief  of  Ordnimce, 

Ordnance  Buriaa,  War  Department. 

[Indonement] 

Ordnikce-Offick,  Jalf  9, 1879. 
BespectfuUy  referred  to  the  board,  with  model  and  papers. 
By  order: 

S.  V.  BENfiT, 
Major  »/  (Maaiv. 


,,  Cookie 
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llneloiiue.) 

Bloomfirld,  Kektucry,  Julg  5,  lift'!. 
Sir  :  Befening  to  yonr  courteous  letter  of  March  10,  1K7I,  attAnuaei  to  wy  brother, 
General  W,  R.  H.  Terrell,  (AsaUtaot  PostiuBster-Genoral,)  in  whicli  yon  kindly  pmm- 
iiird  to  bring  to  the  noticsiof  tbe  oeKt  orilnaQce  board  my  improved  cnntioii,  with  the 
Ti«w  of  liaviDgareportmiUIe  npon  itsnierita,  and  havinf;  Just  learned  tbat  a  bnardiif 
otlleers  has  been  appointed  to  meet  in  the  city  of  New  York,  ou  tlie  lOth  instant,  for 
the  pnrpoae  of  exaDtiniiig  models  of  heavy  ordnance  and  reporting  thereon  for  experi- 
mental tests,  I  have  tbe  honor  reBpectlnlly  to  snlimit,  for  tbe  coneidoration  of  the 
bottid,  aninall  wooden  model,  with  explanatory  cuts,  of  my  invention ;  also,  some  de- 
scriptive newepa|}erarticles;*  u  copy  of  areport  made  March  10,  1^1,  by  A  boaril  of 
oOlcere  of  tbe  Havy  Department,  in  which  my  f;an  is  considered  in  relation  to  its 
rrsiBtance  to  a  bunting  force ;  and  a  paper  containing  my  answer  to  the  obji'Ctiona  set 
np  in  said  report,  with  a  general  explanation  of  the  principle  and  theory  upon  whirh 


The  description  ooutainod  in  the  Scientific  American  is  incorrect  in  one  particular. 
It  is  not  proposed  to  cast  the  re-enforce,  or  "jacket,"  of  the  piece  in  "  crosivsertioiis," 
for  by  BO  doing  tbe  longitudinal  support  of  the  re-enforcs  would  belost and  the  interior 
barrel  would'be  required  to  sostain  the  lourltadinol  strain. 

Tbe  principal  feature  of  my  Inx'eution  is  a  perforated  re-enforoe,  or  "Jacket,"  an 
iDtervBl  support  to'  the  interior  barrel  of  a  heavy  gnn. 

The  plan  upon  which  the  gnn  maybe  coDstmctAd  tafullysetfortbin  tbeaocoupDoy- 


cch-Ioading  and  elevating  devices  may  or  may  not  be  of  volae,  bnt  are  sub- 
mitted for  what  they  are  worth. 

The  ^n  may  be  constructed  uiion  either  tbe  brecch-leodingor  mnzzle-looding  pUn. 
Trusting  tbe  ordnance  board  will  dnly  examine  mv  invention  and  carefully  couaiilor 
tbe  evidence  and  argnments  I  have  adduced  in  its  beWlf,  and  that  I  may  be  favored 
Tvitit  a  copy  of  the  report  when  made, 

I  am,  sir,  very  respectAilly,  yoni  obedient  servant, 

JOHN  A.  TEBEELL. 
Geneial  A.  B.  Dybr, 

CU^  of  Orditanee,  fTar  D^artment,  WatkinnUm,  D.  C. 


tlDdomre.) 

lEztraetfiym  Sdentijlc  AmericoM,  JforeA  25, 1871.] 
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iron  gun  "Peacemaker^'  on  board  the  Princeton,  on  the  Potomac  Biver,  in  im^,  by 
wbich  Sodotories  Upshar  and  Gilmer,  of  President  Tyler's  cabinet,  and  others,  lost 
their  livei.  A  model  of  it  was  exhibited  at  the  Ordnance  Office,  in  lB5i2,  bnt  the  theory 
of  its  constrnction  was  then  regarded  as  paradoxical,  and  no  attention  was  paid  to  it. 
L<ettei>-i>at«nt  upon  it  were  obtained  in  December,  1S68,  and,  at  the  same  time,  steps 
were  taken  to  secure  patents  in  Europe. 

The  port  which  contains  the  bore  is  a  steel  cylinder,  cast  with  walls  of  a  uniform 
tfaickneoe  of  two  inches,  whicli  secures  homoi^neonsness  in  the  casting,  and  provides 
Sk^^Dst  cooling  strains  and  flaws.  To  receive  this  steel  barrel,  an  iron  re-enforce  of 
great  thickness  is  cast,  with  a  caliber  a  tittle  less  than  tbe  entire  diameter  iif  the  bar- 
rel. In  the  walls  of  the  re-enforce  are  eight  rows  of  perforations,  having  the  outlines  of 
truncated  cones  disposed  iu  equilateral  triangles,  the  smalt  end  of  tbe  openiuga,  two 
inches  iu  diameter,  being  upon  the  internal  surface  of  the  re-enforce.  These  perfora- 
tions aud  the  bore  are  formed  by  cores,  fixed  on  the  flask  or  pit  when  the  metal  is  oast. 
By  thus  multiplying  the  cooling  surface,'  the  requisite  tensile  strength  may  be  obtained 
with  less  danger  of  flaws  and  neutralizing  strains,  when  the  moss  of  metal  "  seta,"  as 
■11  foundery-men  know. 

To  receive  the  steel  barrel,  the  re-enforce  is  expanded  by  heat.  It  niay  be  cast  in  sec- 
tions, thus  aaving  the  great  inconvenience  attending  the  Dandling  of  the  same  if  cast 
viitire,  and,  in  case  of  flaws  in  the  casting,  involving  only  the  loas  of  the  traction  iu 
vhick  they  occnr. 

Tbo  barrel,  when  Inserted,  Is  firmly  compressed  as  the  Iron  cools ;  bnt  since  it  is  not 
otherwise  secured,  its  longitadlual  expansion,  from  the  heat  of  discbarges,  is  not  so 
cramped  ■•  to  cause  a  raptnre.    The  radial  expansion  of  heat  is  partly  provided  for  by 

*  Omitted  (ram  tliU  pnblicnUoa,  cxceptlus  a  daicripHoD  bum  tbe  3cientlBc  AmeilcaD. 
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tbe  elwticitf  reonlting  froro  tbe  int^mttl  support  received  from  tlie  re-«nforce ;  bnt  In  thU 
regard  the  mftin  relUnoe  is  npun  the  immenie  Tadiatingsnrfkce,  penetrating  fai  the  very 
core  of  the  gun,  and  preveotiDg  tbe  accnmnlatioa  of  heat  at  tbe  dangenms  potnta 
within  tbe  wails. 

A  gun  thus  construeted  will,  it  is  claimed,  stand  the  rapid  and  continnons  firing  of 
solid  shot  indefinitely,  without  danger  uf  bursting.  The  theory  is  that  'the  rapid 
firing  of  a  thick-nailed  gnu,  made  after  any  of  the  preeent  approved  modelsy  mnit 
necessarily  produce  a  degree  of  beat  auSlcLeDt  to  cause  nnequal  eipanaion  in  the  mau 
of  metal,  and  thus  create  crocha,  or,  at  least,  strains  that  will  inevitably  resolt  In  m^ 
tnre  when  re-enforced  by  the  pressure  of  subsequent  discbarKea.  No  gun  now  in  use  u 
so  constructed  as  to  be  guarded  against  the  silent  power  of  this  inaidions  and  tremen- 
'—  igent.  The  inventor  believes  that,  with  the  reqniaite  atrength  of  waH,  dnrabilitj- 
Jy  be  obtained  by  providing  for  the  harmless  and  aafe  escape  ftf  this  force,  and 

lat  his  perforated  re-euforce  supplies  this  provision. 

Another  original  feature  of  Colonel  Teirell's  invention  is  its  ingenions  breecb-loading 
apparatus.  Reference  to  tbe  engravings  will  enable  the  reader  to  anderstand  tbe  de- 
tails of  tbis  feature.  Fig.  1  is  a  perspective  view  of  the  gun.  Pig.  2  is  a  vertical  longi- 
tndiual  section,  showing  the  biofn^  breech-plate  andduvioesfor  holding  it  fn  position. 
The  dotted  outlines  show  the  parts  iu  position  for  firing.  Fig.  3  is  a  top  view  of  the 
hinged  breech-plate,  and  the  screw  which  holds  it  in  its  place  when  adjneted  forflrine, 
the  screw  beiug  in  the  iioeitioii  ehowa  in  tbe  dotted  outline,  Fig,  2,  but  the  breecn- 
plate  being  dropped  into  position  fur  loading.  Fig.  4  is  a  cross-section  showing  the 
form  of  tbe  rified  grooves  and  conical  perforations  in  tbe  re-enforce,  Fig.  5  is  a  detwl- 
view  of  tbe  device  for  expending  the  charge. 

A  loossive  slotted  bruecb  is  cost  to  tlio  re-enforoe.  In  tbe  walls  of  this  slot  is  hinged 
the  solid  and  close-fitting  breech-plate.  This  is  finnly  compressed  against  the  chamber 
by  the  powerful  set-screw,  turning  in  a  swinging  nut,  hinged  in  the  rear  end  of  thu 
slot  and  reeling  agHiust  its  shouldeni  when  in  position.  This  screw  is  located  out  of 
all  danger  of  fouling,  which  occurs  whun  the  screw  is  inserted  in  the  rear  end  of  tbe 
boru.  By  giving  the  screw  a  turn  ur  two,  it  and  the  breech-plate  are  loosened,  and 
swine  by  their  own  gravity  through  the  slot,  thus  leaving  the  way  clear  for  swabbing 
and  charging  the  piece. 

To  raise  or  lower  the  muzzle  withnu  t  loasof  time,  elevBtlng-sorews  of  varions  length! 
are  screwed  into  a  rovolving  bar,  which  bus  its  bearings  in  tbe  gnn-carriage  below  tbe 
cBscabel.  To  prevent  tbe  injuries  which  result  from  priming-tnljes  located  in  tbe  body 
uf  tbe  gun,  the  device  for  e^iploding  metallic  cartridges,  Fig.  5,  is  Sxed  in  the  breech-  , 
plats ;  and  when  such  cartridges  are  not  used  this  contrivance  can  be  withdrawn,  and 
the  slanting  tube  it  occupied  can  l>e  uaed  as  a  receptacle  for  priming.  The  inventor  at 
this  gun  is  Colonel  John  A.  Terrell,  of  Bloomfleld,  Kentncky.         •        »        •        ' 

The  principal  item  of  cost  in  the  gun  is  the  barrel  or  inner  core.  The  gun  has,  we 
are  informed,  attiact«d  much  attention,  and  there  are  not  wanting  those  who  predict 
that  it  will  effect  a  revolotion  io  heavy  ordnance. 


[lucloaan.] 

BuRSAU  Of  Ordnakcb,  Navy  Department, 

March  10, 1871. 

Sir  :  We  have  carefnll;  examined  the  model  of  a  perforated  re-enforce  gnu  and  tbe 
accompanying  descriptions  and  diacuaaion  of  the  theory  apon  which  it  is  conatrneted, 
presented  by  Hr.  John  A.  Terrell. 

We  will  first  consider  it  in  relation  to  its  reaiatauce  to  a  bursting  force.  It  is  avideDt 
to  us  that,  if  an  equal  number  of  conical  boles  were  drilled  in  a  aolid  casting,  tbe  break 
of  continuity  in  each  circular  element  must  weaken  the  gun,  and  we  do  not  think  that 
tliix  loss  of  atrength  is  compensated  by  boring  the  casting  to  relieve  cooling  strains. 
Ail  the  experiments  hilherto  made  ^ow  that,  owing  to  their  unequal  elasticity  >U<1 
expansibility,  it  ia  impoesihle  to  insert  a  steel  tube  in  a  coat-iron  gun  in  such  a  manner 
as  to  affiird  a  continnons  support  to  the  tube  ;  therefore  we  must  rely  on  the  tabs 
alone  to  sustain  the  effect  of  the  charge.  If  we  do  thia,  we  have  at  once  a  steel  guD, 
and,  hitherto,  no  stoel  gnn  boH  been  made  to  certainly  aostain  large  cbalcns. 

The  principal  object  of  theae  conical  openinga  is  to  allow  a  greater  snTiocn  for  radis- 
tiun  of  heat,  wbiob,  aocoiding  to  the  "  heat  theory,"  ia  an  important  olement  in  CMS- 
iug  tbe  rvnilnre  of  cannon. 

Althongli  it  would  at  first  appear  that  the  surface  of  the  bore,  which  Is  in  contact 
wilb  the  inflamed  gases  at  a  high  temperalnrc,  would  be  raised  to  sometbing  near  (hat 
ilegree  of  beat ;  yet,  during  the  experimental  firing  of  the  15-incb  gaa  at  Fittsbunib, 
tliu  temperature  of  the  bottom  of  tbe  bore,  aiter  repeated  and  Ta]rid  firing,  was  oiilj 
tU-,  tlie  temperature  of  the  external  air  beiug  40°.    It  Is  also  a  matter  of  universal 
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QkTal  experience  that  the  ooating  of  heee-wox,  with  -which  the  narkl  gno  is  klwaja 
ooTerad,  IB  uerer  melted  by  the  moat  rapid  firine  nnder  a  tropical  bud. 

It  ie  therefore  verj  doubtful  if  this  cause,  the  differenoe  of  temperature  between 
the  internal  and  external  snrfaoes,  prodncea  the  serioiu  eSecta  attributed  to  it. 

As  this  ottj^^o"  u  founded  on  tbeoretioalconaiderationB,  it  oan  only  be  satisfactorily 
Bnstaiued  or  refnted  by  the  actual  t«Bt  of  a  trial  gnn  of  not  less  than  10  inches  caliber, 
if  a  rifle,  or  15  Inches,  if  «  amooth  bore. 

We  are,  Tory  rwpectfiilly,  your  obedient  serrants, 

H.  K.  DAVENPORT, 

Vaalain  United  Slakt  yarn. 
WILUAM  TS.  JEFFER8, 

Coplain  UniUdStatnKavg. 
Commodore  A.  Ludlow  Case, 

CUif  of  Bvream  of  Ordvimt*. 


The  bnisting  force  is  of  two  kinds,  namely,  explosire  or  projectile  force  and  the 
expansive  force  of  heat ;  the  former  ceases  when  the  shot  leaves  the  gnn,  while  the 
latter  is  increased  t^  every  shot  fired  from  the  gnn.  If  the  gnn  is  oomposed  of  wrought 
iron  or  steel,  the  iorce  of  this  internal-beat  expansion  mast  be  sustained  by  the 
strength  of  the  wall  alone.  The  nature  of  wrought  iron  or  steel  preolndee  tbe  idea 
of  ita  accommodating  this  expansion  by  the  compressibility  of  the  walls,  for  there  ia 
little  or  none  of  it  in  such  metal.  Hence  tbe  experience  of^the  Onlnanoe  Deputment, 
"  that  hitherto  no  steel  gun  has  been  made  to  oertaMy  sustain  large  ohargea."  If  the 
walls  are  thick,  certainly  not. 

And  I  may  add  the  same  of  wrought  iron.  In  pniottce,  its  nse  In  snoh  guns  has 
shown  only  a  small  improvement ;  instance  tbe  "  Peacemaker"  on  board  tbe  steamship 
Princeton.  If  the  gun  is  fired  rapidly  with  large  cbarEes  of  powder  and  heavr  coniou 
shot,  the  beat  from  such  discharges  must  increase  toe  radius  and  longitude  of  the 
bore.  If  the  gun  be  a  heavy  one,  with  thick  walla,  its  thickness  must  prove  a  point  of 
weakness,  because  the  gun  will  remain  unexpandod  on  the  onleide,  bat  will  be 
expauded  un  the  inside.  If  there  is  mnch  porosity  in  the  metal^and  there  wUl  be 
lome  if  it  is  mode  of  cast  iron — as  the  heat  expands,  the  indde  metAl  will  compress,  or 
the  porous  qnolity  will  be  forced  together  if  the  firing  be  continaed  long  enoagh  to 
force  this  spoogy  quality  into  a  solid  mass,  when,  if  this  iucreasing  canse  be  oontiuned, 
the  gun  must  soon  become  so  strained  that  a  rupture  will  ensue.  And  we  infer  that 
this  Is  one  reason  wbv  many  artilleriats  say  that  in  practice  "  a  thiok  wall  in  a  luge 
gun  is  a  point  of  weaknees ;"  that  it  ia  not  a  positive  inaurance  aoainst  the  bursting 
force,  and  more  especially  is  this  the  case  if  the  metal  of  whieb  the  gnn  is  composed 
is  wrought  iron  or  at«el. 

The  unequal  expansion  of  heat  operating  on  a  mass  of  metal  that  has  been  nneqnally 
or  nuevenly  cooled,  must  have  a  very  great  mflnence  in  the  deotrnction  of  many  valuable 
guns  of  large  caliber.  This  force  is  unqneationably  unmauageable  in  an  ordinarily 
couatrucica  large  gun,  and  is  destruction  to  it  unless  some  avenue  is  provided  for  its 
bannleaa  escape.  We  present  our  perforated  re-enforce  as  a  rational  remedy  for  tbia 
defect.  Nearly  all  aclentlQc  men  admit  the  oorrectneaa  of  the  "  heat  theory,"  but  ao 
^r  OB  we  know  it  has  had  no  aatisfaotory  teat.    We  propose  to  make  this,  but  before 

e  proceed  to  do  so  on  onr  own  account,  we  ask  tbe  Government  to  do  it,  for  if  any- 
'    '     'o  be  benefited  by  it  it  will  be  our  Government. 


body  la 
If  ah 


arge  gnn  with  thick  walla  be  made  of  oaat  iron  npon  tbe  Rodman  plan,  tbe 
Bunace  oltlie  Ixire  will  donbtlesa  be  contracted  and  show  lesa  poroaiiy,  but  aa  it  bas 
not  1>een  perfectly  steeled  it  will,  by  nae,  in  a  short  time  resume  tta  former  porosity ;  at 
all  events,  the  wall  of  such  a  gun  will  be,  to  a  certain  extent,  oompresaible,  much  more 
DO  indeed  than  that  of  a  steel  or  a  wronght^iron  one. 

The  practical  result  ia  apparent,  that  the  wall  of  auch  a  gun  will  oom^reaa  under 
strain  to  a  very  groat  extent,  and  iu  many  ioBta^ces  will  accommodate  this  internal 
expanaion.  Bat  if  the  expausion  is  greatar  than  the  compreesibility  of  the  metal  a 
rupture  will  eaane  and  a  failure  will  be  the  result.  Heuce  the  great  fatality  attending 
eteel  guns.    We  tblnk  tbie  uiost  be  plain  to  any  constructor  of  ordinary  experience. 

If  the  gnu  be  mode  of  cast  iron  on  the  Dahlgren  plan,  its  power  of  endaranoe  will 
be  greater,  bnt  even  in  this  regard  they  are  limited,  for  the  reasons  before  stated.  It 
mast  be  remembered  that  I  am  spealung  of  heavy  guns,  with  thiok  walls,  osing  large 
cbar{[M  and  solid  conical  shot,  and  to  te  filed  rapidly,  as  occaaion  and  emergency  may 

•x'r 
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Wliy  may  do!  the  thick  walls  of  a  lO-inch  khq  be  made  Htronft  enough  to  stud  the 
preBaore  of  a  proportional  charge  as  well  as  the  tb inner  walls  of  an  ordinary  field-piece  t 
And  why  hae  the  massinK  of  varions  metals  in  divers  methods  aboat  the  chamber  left 
the  strongest  walls  moleliable  to  explode  ttian  thinner  aiid  weaker  ones  1  The  oni- 
form  pressure  of  ezpIodinK  ganpowder  is  measnmbla  and  so  is  the  Btreagth  of  metaL 

Caotain  Andrew  Noble,  P.  B.  S.,  in  his  researches  upon  the  explosive  foroe  of  gou- 

powder,  says,  npon  the  subject  of  the  * — ' ' ' .i--»  .1 f 

illy  registered  eztmvagantly  high."       ^ _.  .. 

6.  powder  to  be  about  33  tons  to  the  square  inch.  The  presaore  indicated  by  the  L. 
G.jpowdei  was  37  tons  on  the  sqnare  inch." 

The  following  ore  the  practical  conclus' 

First.  Themaxf ' '  "- 

the  square  inch. 

Quirre :  If  40  tons  to  the  sqnare  Inch  is  the  maximnm  of  pressare  of  Bred  gunpow- 
der, what  breaks  tbe  st«el  guns  I  It  cannot  he  caused  by  the  projectilo  force  alaue. 
Does  it  not  look  like  the  unequal  expaasion  of  beat  has  somethinK  to  do  with  it  I 

Second.  In  large  guns,  owing  to  the  "  violent  oscillations  produced  by  the  ignitian 
cf  A  large  mass  of  powder,  the  pressure  of  the  g&s  is  liable  to  be  locally  exalted  even 
above  its  norma!  tension  in  a  perfectly  closed  veMel ;  and  this  intensification  of  pre*- 
sare  endangers  the  gun,  witboat  addiuc  to  its  nsefnl  effect." 

Third.  Where  largo  chargee  are  miMe,  quiok-buruinE  powdor  increasea  the  Btraini 
upon  the  gun  withoiit  augmenting  the  velocity  of  the  sLoL 

Fourth.  The  position  of  the  Tent  or  tiring-paint  exercises  an  Itoportant  infitieiiceon 

the  intensity  of  wave-netion,  and  ia  farther  enlarglug  the  diraensiona  of  heavy  gata 

— e  most  look  to  improved  powder  and  improved  methods  of  firing  tbe  ehnrge,  so  *> 

>  avoid  as  nine'' ""■"''  ■" "-~  """  '  —  """* '"'"  -'''  — '  — "•-■"  — 

Fifth.  That  ii _ _.. „ , ,  _. 

to  leduoe  the  ran  of  the  km  to  the  shortest  limit.  Heuce  iucrcMe  of  tbe  diameter  <A 
the  gnn,  by  Bhortening  tbe  charge,  tends  to  save  the  guD  Irom  abnomal  strains. 

By  renrrf Dg  to  the  cut  of  onr  muizle-Ioaderyon  will  notice  that  the  igniting-tnbik 
or  Tent,  Is  oentral,  the  powder  is  igQit«d  at  the  bMe  of  tbe  shot,  tbe  gaa  overcoming 
ita  inartik,  the  powder,  bnming  backward,  thus  obviatlDg  that  Tioleot  oaciUatian, 
^ving  tbe  abot  an  accelerating  motion. 

By  this  arrangement  the  combustion  of  the  powder  is  slightly  prolonged ;  at  leaittbe 
fnll  forces  of  all  the  gases  is  not  put  into  such  a  state  of  violent  osciUation  as  would 
be  the  case  if  igDit«d  at  the  bottom  of  the  powder-bed  or  at  a  side  vent.  We  thai 
•void  the  danger  of  abrasion  and  deterioration. 

Should  tbe  breech-block  or  screw-ptng,  throngb  which  the  vent  is  made,  become  de- 
teriorated from  toug  use  by  rapid  and  continuous  firing,  it  can  be  removed  and  a  ne* 
one  substituted.  By  this  arrangenieat  we  lengthen  the  lives  of  our  heavy  guns  beyood 
the  time  of  allotment  by  tbe  rogatations. 

It  will  be  observed,  from  tbe  printed  deecripttoD  of  oar  proposed  gan,  that  the  re-en- 
force is  to  be  cast  with  eight  rows  of  perforations  disposed  in  equilateral  triangle*; 
these  apertnrea  are  to  be  formed  by  cores  aet  in  the  mold  or  flaak ;  in  this  mauntr 

we  muiUply  the  cooling  sar&oe,  the  requ """ 

danger  of  Bawa  and  nentralUing  atrtUni. 

Yoa  will  pleaae  notice  in  the  aniall  exemplifying  model  that  the  walls  of  tbe  n^xsftmt 
arc  to  be  of  great  thlokaees ;  whatever  amount  of  metal  which  may  be  neoesaaiy  to 
take  ont  of  it  to  form  these  apertares  is  to  be  added  to  tbe  tbicknen  of  the  wall. 

Bv  examining  the  model  and  tbe  cuts  yon  observe  that  there  ia  abont  as  maoh  metil 
restmg  against  the  core  or  barrel  (and  anataining  it)  aa  there  ia  on  the  oatdde  of  tin 

In  c«natrtictinga20-ii]ch  gun  on  this  plan,  tbe  wall  of  the  bore  or  banet  would  be 
five  inches  tbick,  or  one-fonrth  the  diameter  of  the  bore;  five  inobes  will  then  b«  tti« 
diameter  of  tlie  apex  of  the  conical  apertures.    (See  cut  Figs.  •)  and  4.) 

But  to  make  snre  of  giving  ample  strength  to  oar  first  experimental  gun,  we  will 
reduce  the  diameter  of  the  apex  to  about  two  and  a  half  inches. 

Beferring  to  cut  Fig.  3,  and  taking  the  point  equidistant  on  tbe  inside  of  the  core, 
(which  will  give  tbe  angle  of  trun«»tioa,)  we  will  have  about  the  aome  amonDtof 
metal,  or  strength  of  wall,  at  every  point  in  the  reenfurce  ttom  tbecascable  toaP<^l 
beyond  the,  tm  an  ions,  aa  is  shown  in  the  cut.  Tbn  trnnov'na  are  cored  and  cast  btHkiw, 
but  the  amount  of  metal  taken  out  to  form  tbe  aperture  ia  aapptied  to  their  siie.  By 
tbia  arrangement  tbe  heat  cannot  remain  auy  length  of  time  at  that  point,  but  will  ba 
radiated  away.  Solid  tratmlona  have  a  tendency  to  act  asaaompaas,  holdinf;tbeout- 
eide  of  tbe  gan  at  that  point  agoinat  on  expanded  inside ;  hence  the  perforation.  To* 
core  or  barrel  ia  to  be  otHutmeted  of  the  atrongest  metal,  to  be  tvated  by  bydranli^ 
presaore.  Tbe  iron  re-enforce,  bavlDK  been  trued  out,  is  slightly  expanded  by  he$>- 
laide  of  n,  tbe  reinforce  abrinka  firmly  on  tbe  cow  ami 
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So  fftr  ft8  the  DDeqna]  elaaticitj  &nd  expansibility  of  steel  and  iron  Is  ooaoemad,  (If 
ire  have  Dot  made  a  wrooK  estimate,)  it  is  exactly  what  we  want. 

Dr.  Junle,  at  a  meetiDK  of  the  Literary  and  Philosopbical  Society,  Manchester,  stated 
tliat  tbe  experimeDts  of  Lavoisier,  Jjanlaco,  Smeton,  DqIodk,  Petit,  and  of  Tonebt«u 
^ve  a  leas  expaosioo  by  heat  to  steel  than  iron,  especially  if  the  former  be  la  on 
DDtempered  state. 

Wb  are  BBtiBfle<l  that  onr  experiments  justify  ns  in  accepting  tbe  above  as  true.  So 
mnch,  then,  for  the  expansibility  of  steel,  and  if  we  are  correct  in  onr  estimates,  steel 
iB  esBctlj  suited  for  oar  core  or  barrel.  It  most  be  remembered  hero  that  it  reqairee 
the  freqaent  heating  of  steel,  and  that  to  a  temperature  212°,  before  there  Is  a  proba- 
bility of  relaxing  the  ri^d  cofaeeiun  of  its  particles.  This  mnch  for  the  stteneth  of 
eteel.  But  grant  (if  you  plettw)  that  tbe  elasticity  and  expansibility  of  the  steel  cere 
ud  iron  re-enforce  is  aneqaal,  ne  tbinlc  you  will  observe  that  we  nave  made  ample 
pmvislon  for  it.  We  admit  that  it  would  be  a  fiulote  in  practice  tc  "  inaert  a  steel 
tulM  in  a  caat-iron  gun  "  with  solid  walls.  Bnt  we  do  not  admit  that  we  cannot  do  it 
in  a  perforated  wall,  for  we  do  know  that  we  have  done  it. 

It  IS  true  that  we  have  not  a  continuous  support,  bnt  we  have  what  will  prevent 
the  con  buisting,  and  that  is  on  ioterval  support.  But  we  can't  see  that  we  rely  alone 
on  the  steel  tnhe  to  sustain  the  effort  of  the  charKB,  for  most  certainly  does  the 
re-enfbrce  sustain  and  support  tbe  tnbe  at  intervals,  to  say  the  least  of  it.  Bat  we  do 
say  that  tbe  aapport  Is,  in  practice,  a  continuous  oae,aDdprooeed  toproof  byoompari- 

Ifi 
ttruction  of 


Tbe  native  elasticity  of  the  track-bar  is  preserved  If  supported  at  intervals  by  oross- 
tiea,  and  this  yon  will  find  to  be  a  very  important  part  of  it«  strength. 

If  yon  wish  t«  break  a  bar  of  steel,  deprive  it  of  its  elasttcitj'  by  placloK  it  in  con- 
tact with  a  perfectly  solid  body,  and  strike  it  a  heavy  blow  immediately  over  that 
iwint  of  contact,  and  you  will  find  it  quite  easily  broken ;  bnt  the  reverse  will  be  the 
result  if  tbe  bar  is  not  deprived  of  its  elasticity.  In  the  latter  case  it  will  give,  when 
■truck,  with  the  blow,  and  thus  prevent  the  crushing  effect  of  the  stroke.  The  Infer- 
ence to  be  drawn  from  the  above  illustration  is  that  a  very  small  amonnt  of  elasticity 
will,  it  is  confidently  believed,  bave  a  decided  tendency  to  prevent  a  rupture  in  a 
gau,  provided  it  ia  furnished  to  tbe  outside  of  the  gun,  to  oompensate  for  the  inside 
expansion. 

We  Sad,  In  the  construction  of  wire  suipenslon-bridges,  that  the  Interval  support 
provided  in  their  construction  is  justly  considered  a  point  of  sttenKtb,attdit  so  stands 
in  theory  and  proof.  8uob  a  structure  will  endure  tbe  variations  o)  temperature  longer 
than  a  bridge  with  ooDtinuous'sidee,  made  of  solid  cast  or  wrought  iron  with  unbroken 
or  continaooB  walls,  because  there  is  some  elastioitj-  in  the  former  where  tbe  oontiunity 
is  broken,  and  none  in  tbe  latter  where  it  remains  intact.  Again,  and  tn  illnstrate  tbe 
operation  of  heat  iu  a  large  casting,  the  larger  it  is  the  less  solid  will  its  interior  be 
when  cooled,  because,  at  the  last  point  of  cooling  (as  the  moHS  of  metal  sets)  it  will 
ihow  an  nuequal  porosity  according  to  its  unequal  cooling,  and  the  consoqueiice  will 
be  that  it  will  possess  less  uniform  strength  to  resist  a  direct  force  not  poaseasiug  a 
nniform  density.  This  being  the  case,  tbe  operation  of  heat  upon  the  mass  would  ex- 
piiud  it  more  in  some  places  than  at  others;  tbe  expansion  would  be  nneipial,  oausing 
It  to  warp  and  crack,  and,  finally,  to  fail  in  its  office  of  support.  But  this  is  nut  so  likely 
tOibp  tbe  case  with  tbe  wire  bridge,  because  tbe  metal  used  in  its  constmction  is  not 
deprived  of  its  native  elasticity  to  prevent  its  yielding  to  tbe  weiubt  upon  it  and  to 
the  preasnre  caused  by  the  expansive  force  of  beat,  it  being  slightly  elastic,  which  is 
SQ  important  point  in  its  strength.  In  like  manner  will  it  be  with  tbe  wall  of  a  large 
Eun,  if  this  provision  is  made,  by  nsing  a  re-enforce  or  iuterval  support  bi  tbe  barrel  of 
the  gnu,  casting  it  on  cores,  caasing  it  to  cool  more  evenly,  with  fewer  internal  fisBuiea 
or  flaws.  We  observe  tins  principle  iu  buildings  constructed  with  arched  openings 
formed  in  one  of  tbe  side  avails,  while  tbe  opposite  wall  would  be  constructed  entire. 
Iloth  walls  are  required  U>  support  joiete  for  addition^  stories,  and  no  practical  me- 
chaaio  wonld  think  that  the  wall.with  the  arched  openings  in  it  would  be  more  liable 
|o  lyi  in  its  office  of  support  than  the  entire  wall,  notwithstanding  tbe  continuity  in 
It  is  broken;  but  this  appears  not  to  impair  ita  strength.  An  interval  support  secmit 
to  answer  tbe  pnrpose  of  famishing  a  support  on  the  perforated  side-wall  equal  to  that 
foand  in  the  entire  wall. 

Why  will  not  this  same  principle  of  an  interval  support  be  adequate  to  resist  alt 
tbe  force  in  a  large  gun  ( 

,  There  is  scarcely  a  doubt  but  that  the  nnequal  expansion  of  heat  bsa  greatly  assisted 

in  the  destrnction  of  many  very  valuable  guns  of  large  calilmr,  and  more  especially 

his  it  Ix^en  tbe  case  with  guns  mode  of  wrought  iron  and  steel,  tbe  metal  in  such  guns 

btiiiR  less  porous  than  cast  iron,  conscqueutly  less  compressible. 
Duubtlcsa  this  is  one  reason  why  the  Dablgren  guns  nave  shown  so  much  eadaranco 
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in  onr  naval  conteatn,  and  it  is  beliered  by  many  intelligent  offloen  and  mnclunia 
tbat  this  result  is  attributable  to  the  fact  of  its  being  cast  nulld  and  bored  ont  to  form 
tbe  barrel.  By  this  procees  it  la  made  to  posaew  more  pormity  in  ita  walla  and  ia  mon 
oompiessible.  But  if  this  gnn,  witb  all  of  its  poroDs  qnality  and  eompieuibility,  ii 
Hnbjeet«d  to  oontiouous  and  rapid  firing  with  large  charges  of  poirder  aud  aolid  conical 
shot,  the  metal  in  it  would  boou  become  compreaaed  to  the  extent  of  its  oompreaaibility 
by  the  force  from  within,  and  won  Id  then  be  no  safer  than  a  steel  or  wroaght-iioD  one. 

Tbe  thiUQeasof  the  walls  in  onr  fleld-gnns  in  donbtless  one  reason  why  they  so  seldom 
explode. 

The  opening  in  oar  re-enforce  for  large  gnns  proTidea  for  the  eaoape  and  radlatiou  of 
beat  from  a  daugeronB  point,  and  also  fnmisbes  a  small  amontit  of  elasticity  to  tbe 
outside  of  tbe  gnn  to  compensate  for  the  inside  expansion  caused  by  heat  from  rapid 
firing,  friction,  compression,  and  tbe  reaistanoe  of  tlie  solid  shot.  This  heat  increases 
tbe  radios  as  well  as  the  longitude  of  tbe  bore  against  a  comparatively  cold  oataide, 
which  doea  not  become  antSciently  hot  (ontaide)  by  rapid  firing,  even  under  a  tropical 
ann,  to.  melt  the  coaticg  of  wax  with  which  tbe  Navy  gnna  are  always  covered. 

But  it  is  not  BO  mnob  neat  that  breaks  the  heavy  gnu  as  it  is  the  unequal  expansion 
caused  by  it  that  greatly  aaaiats  in  doing  this.  Fire  a  a^nn  rapidly  with  a  wet  blanket 
on  tbe  outside  to  keep  it  cool,  and  tbe  gun  will  crack  from  tbe  nnnqnal  heating,  and  if 
the  gunis  a  large  one,  with  tliick  walls,  it  will  the  more  surely  explode.  Bat  levant 
it,  it  yon  please.  In  the  place  of  the  wet  blanket  on  the  outside  of  the  gaa  apply  AmI 
to  it,  BOrthat  the  outside  of  the  gun  is  expanded  equal  to  that  of  tbe  itiiiide,  and  tbe 
Kan  will  not  explode,  and  if  the  gnn  is  a  large  one,  with  thick  walls,  made  of  steel  or 
wronght  iron,  it  will  the  more  surely  not  explode. 

A  very  simple  experiment  may  be  bad  to  prove  this  by  placing  a  glass  tnmbler  in 
cold  water  and  pouring  boiling  water  into  It;  the  contraction  of  the  oateide  by  cold 
and  the  espauBion  of  tbe  inside  by  beat  oausea  it  to  break.  But  reverse  it;  subject  the 
inside  and  uatside  of  it  to  a  graduated  heat  at  tbe  same  time,  and  It  will  never  break. 
80  that  it  muBt  appear  plain  that  it  ia  the  power  of  nneqo^  heating  or  aoeqnal  cool- 
ing that  plays  such  havoc  with  onr  heavy  guns. 

Some  intoUigeut  mechanics  seem  to  think,  on  a  first  inspection  of  oar  model,  that  tbe 
gun  will  be  strong;  euoueb  radially,  bnt  laterally  it  7III  be  defective  in  point  of 
Btrenetb;  that  tbo  wall  or  tbe  core  or  barrel  being  only  about  five  Inobes  thick  in  a 
StO-incb  gnn,  it  will  poll  in  two  from  the  force  of  the  gosea  acting  against  the  projectile 
and  breech-block. 

But  evidently  this  opinion  is  erroneons,  because  the  heat  of  discbarge  expands  the 
core  against  tbe  re-enlorce,  and  tbe  adhesion  of  the  parts  (core  andre-enfbrce)  fomisbes 
doable  tbe  support  and  strength  required. 

Xs  before  staled,  the  conical  apertures  supply  a  small  amount  of  elasticity  to  tbe 
oatside  to  compensate  for  inside  expansion,  tbe  smallest  amount  of  which,  in  many 
instances,  doubtless  prevents  a  rupture. 

So,  in  like  manner,  will  this  cause  act  in  other  conatrnotions. 

Tbe  constraetion  of  an  ordinary  wagon-wheel  is  in  point.  The  pressare  binges  in 
tbe  bub,  aud  is  received  at  the  rim  of  the  wheel,  supported  by  tbe  spokea,  whicn  are 
»D  Interval  support,  in  which  the  continuity  is  broken,  and  withal  is  one  of  tbe  finest 
oombinatioBB  of  mechanical  strength  to  be  found. 

Wonld  its  power  of  endurance  Iw  improved  by  making  the  continuity  of  the  spokM 
complete,  or  solid  &«m  rim  to  hub  I 

If  w«  do  this  we  deprive  it  of  ito  elasticity,  which  would,  in  a  practical  point, 

.1.  _. ^1   ...,. .      ,  ,  .  ■  'pjj^j  ifl  to  be  used,  and  if  so  conatmctfd 

„  ,  .  I  necessary  to  resist  t&e  impact  receited 

from  Tongb  thoroaghfares  in  tniudliug  its  ponderous  loads. 

It  is  confidently  expected  that  our  perforated  re-enfurce  or  interval  Jaeket-support, 
when  fairly  considered  in  all  of  its  poinM,  will  prove  a  rational  remedy  for  the  defects 
known  to  exist  in  heavy  ordnance,  and  that  it  will  be  fully  able  to  snstain  double  tbe 

Sressnre  required,  and  also  fnmlsb  an  escape  for  a  silent  and  intidious  agent  whicb 
as  heretiiiore  been  numanageable  and  uncontrolled. 

A  gnn,  when  subjected  to  hydraulic  pressare,  sustains  a  direct  force.  The  ar.tioD  « 
the  water  does  not  change  the  structure  of  tbe  metal;  •  -  -  ■  —  i.  ■._.__  .1.-  _- 
-'-  -  rt  only  required  to  sustain  tbe  fqrce  of  tbe  g 


iins  a  oiFcci  lorce.  ine  ar.uuu  v 
1 ;  but  under  rapid  firing  the  g«u 
s  of  burning  gunpowder,  ooopled 
he  pressare  or  the  expansive  iorce 


witb  tbe  refiifltance  ot  tbe  shot,  bnt  it  ninst  sustain  the  pressare  of  the  expans 

of  heat,  which  does  chauge  the  strtictare  of  metal  by  anvqual  expansion,  thus  breokiu) 

□p  tbe  flbrona  continuity  of  the  rigid  cohesion  of  its  particles. 

It  appears  that  steel  has  not  given  satisfactorv  resalts  m  a  metal  for  large  gnni ; 
consequently  it  has  been  condemned  or  rejected  for  such  purposes.  It  certainly  >s* 
strong  inetal  than  iron,  and  if  it  Is  manipulated  according  to  the  lawa  of  its  natnn, 
ft  will  make  the  most  dnisble  gun. 

Bnt  the  long  and  short  of  the  whole  matter  la  that  a  thin-walled  gun,  made  of  steel 
or  any  other  metal,  supported  by  a  perforated  re-enforce,  ie  the  principal  Itetnre  10 
vhich  we  wiah  to  call  the  attention  of  the  board  of  ordnance.    The  Ordnai)ce  Depart- 
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ment  seem  diiposed  \o  accept  the  fUlnre  of  Mr.  Hurmao  Winnt's  teat-^^nna  aa  final ; 
but,  after  alt,  is  not  the  fi)iidaiiieiil»l  tlieory  nf  Winnl'B  correct  I  Doubtlttss  the  mai)- 
ner  of  applyiDK  it  in  his  Treittoa  gaa  wm  urroaoous,  aail  I  aiu  Bur|iriseil  tli&t  hu  ever 
consenteil  tn  its  being  fireil,  for  muet  cartainl;  hie  air-cbamUers  iu  that  gnu  were  no 
remedy  for  the  defects  desigiiei]  to  be  onrreclecl,  bat,  on  the  contrary,  vera  woakenlng 
in  ever;  partioDlar,  aod  hence  the  explosiou. 

We  contend  that  when  it  is  desired  to  coustrnct  lari^  gnne  there  are  two  point* 
which  iiinst  be  aocomplisbed,  and  if  they  are  succesefnUy  gained  the  meaas  employed 
are  nnimportant  j  these  are  strengtband  durability. 

Tbe  objection  to  steel  as  agoD-metal,  "  became  iiith«rto  no  steel  guD  has  been  maile 
to  certainly  sustain  large  charges,"  should  not  prejudice  its  use  in  tlie  oonstracciou  of 
heavy  gnns. 

The  experimental  firings  bad  at  Pittsburgh  with  a  IS-inob  gnn  seem  to  be  well 
satbenticated. 

It  wonid  seem  difflcnit,  boweyer,  to  get  np  and  malutaio  a  high  degree  of  tempera- 
ture in  %  IS-inch  gun  with  sixty  pnniids  of  powder  when  tbe  CKterou  temperature  of 
tbe  air  was  at  40°,  The  gun  would  seem  to  Im  too  large  in  calitier  to  hold  it  and  the 
amonnt  of  powder  full  small  to  maintain  it  any  cousiiierabie  length  of  time  under  these 
circnmstanoB- 


Tbe  practical  interenoe  is  that,  as  the  ll>incfa  gun  at  Plttebnrgb  "  stood  repealled  and 
rapid  nringH,"  it  will  do  it  under  all  circumstances. 

If  »cBBt-iron  gun  will  endure  this  pressure,  why  will  not  a  steel  one  sustain  itt 

on^  tl 
wall,  will  nut  austain  large  charges  of  powde 

This  question  baa  been  fnllv  and  repeatedly  answered  in  this  paper,  and  it  is  noneces- 

to  refer  to  it  again  in  this  connection. 

t,  referring  to  the  eiperimentAt  tests  at  Pittsburgh.    While  iu  this  instance  tbe 


__  idure  thi 

Steel  is  decidedly  superior  in  point  of  strengtb  to  iron,  and  why  is  it  that  a  gun  made 
of  it,  of  the  same  dimensions,  the  same  weight,  the  same  calib^,  tbe  same  thiehnessof 
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gnn  stood  tbe  proof,  yet  we  lind  nearly  alt  of  our  ordnance  officers  still  doubting  the 
ssfety  ami  durability  uf  our  he»vy  onlnance.  If  our  heavy  guns  are  at  perfect  as  the 
recent  experimental  firings  at  Fittiibnrgh  show  them  to  t>e,  why  is  it  that  tbe  Chief  of 
Ordnance  asked  Congress  iluring  its  seaaiou  last  winter  (li^l)  for  an  appropriation  of 
two  hnndred  thousand  dollarfc  to  moke  a  practical  test  of  some  new  plan  tu  construct 
l>etter  and  mure  efficient  large  gnns  t  I  quote  from  the  report  of  tbe  Chief  of  Ordnance 
for  tbe  year  1H70,  page  9 : 

"  In  niy  ojiinion  it  is  highly  important  that  the  gnu  should  bn  made  and  tested ;  and 
1  eameatly  ask  that  Congress  be  requested  to  luuke  the  necessary  appropriation  fbr 
tbis  object,  of  1300,000. 

"  The  principal  nations  of  Gnrope,  recognizing  the  great  importance  of  having  reli- 
able guns  of  large  caliber,  have  expended  very  lante  sums  of  money  in  experiments  to 
determine  in  what  manner  and  of  what  material  they  should  be  made. 

"  So  important  is  it  to  tbe  country  that  we  should  at  least  fiud  out  bow  snob  gnns 
etionld  be  made,  (and  it  can  only  be  done  by  experiment,)  tliat  no  Hum  of  money  that 
may  be  necessary  to  the  end  cmi  bo  too  great  to  ue  expended  for  such  an  object. 

"  The  armaments  fur  the  forts  must  be  prepared  in- time  of  peace;  it  will  be  too  late 

Here  is  tbe  admission  of  the  head  and  front  of  onr  Ordnance  Department,  virtnally 
acknowledging  tbe  inefficiency  of  our  heavy  guns,  and  that  they  do  not  know  how 
nor  of  what  material  to  make  tbem.  There  need  be  no  t>elter  evidence  produced  than 
tbis  to  show  that  onr  ordnance  officers  (as  well  as  all  others)  have  no  confidence  in 
the  heavy  guns  now  in  use. 

One  important  queatiou  mnv  as  well  lie  pat  to  rest  here,  and  that  is  tliis :  If  tbe  nn- 
eqnal  expansion  of  the  metal  nf  which  a  targe  gun  Is  composed,  produced  by  beat  of  dis- 
charge,does  Dot  break  it,  what  duest  If  not,  why  notl  The  uniform  preasnie  of 
exploding  gunpowdei'  is  measurable,  and  ho  is  the  streugth  of  metal. 

We  know  that  guns  of  ordinary  calibFr  and  thickuesH  of  wall  are  safe  and  durable, 
while  nearly  all  rifles  larger  than  30-ponnders  are  unsafe  when  served  rapidly  with 
elongated  shot  and  heavy  charges.  Why  may  not  tlte  thick  ^vBtIs  of  a  10-iucb  guu  be 
maile  strung  euongh  to  xtand  tba  presnure  of  a  piopnrlional  charge  aa  well  as  tbe  thinner 
vails  of  au  ordinary  field -piece!  And  why  baa  tfie  massing  of  various  mctala  iu  divers 
metboila  nlxiilttbe  chamber  left  the  stroiignat  walla  more  liable  to  explode  than  thinner 
and  weaker  onesT  And  why  will  not  aleel  make  the  strongest  gun  in  the  world  I  Our 
Ordnance  Bureau  pronounce  against  it,  and  say  no  steel  gun  has  ever  been  produced  to 
certainly  unstain  large  cbargea. 

But  we'wonld  (In  aa  modest  way  as  we  can)  inaiat  that,  if  the  lans  governing  tbe 
strength  of  Ht«el  or  any  other  metal  tie  provided  f»r  in  a  rational  irmniii'i',  it  will  make 
the  Btrcngest  and  most  efficient  gun  the  world  baa  wer  seen,  [ 

And  now  we  come  to  answer  the  latter  part  of  tbe  objections  of  the  Kavy  Ixiaid,  and 
•imply  say  that  tbe  ohjection  here  made  cannot  be  foaoded  upon  prHGtli;al  priuoiplea, 
because  all  practical  experiments  and  known  laws  go  to  prove  the  rationality  aod 
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leaaonabteniss  of  the  plnn  or  reniod;  berein  proposed,  and  that  tbJobJactioa  ie  eotinlj 
theoretical  unil  has  not  the  aoioblance  of  the  practical  about  )t. 

Of  course  the  test  an  proposed  of  a  15-inch  *inooth -bore  or  a  10-incb  rifle  will  afford 
ample  proof.    It  the  plaa  proposed  shootd  tneet  the  app'ohatinii  of  the  eiamiDiDE 
board,  W6  deiiire  a  Tft^oinniendfttion  *" '*'*""''*■■  fi^^**  *"■**>*^*  Qnnwi»*.-i»»i, 
object.    Sbould  the  GovGrnmHiit  ordc 
the  test,  the  gnna  would  certaiol^v  be  worth  what  (be; 

Private  iudividuala  have  subscribed  an  ainonnb  auSiuiBnt  to  test  this  plan  with  two 
laTjie  gnlis;  but  before  we  proceed  with  their  cnastnictioo  we  ask  tbe  opinion  of 
your  board  of  otflcers  as  to  tbe  feasibility  of  onr  propotoil  plan  for  makiDi;  heavy 
ordnancn,  with  a  recommendation  to  Congress  for  an  appropriation  for  this  olfject  if  it 
should  be  approved. 

It  will  be  observed,  by  referrinf;  to  the  cut  of  onr  mazzle-loader,  that  we  do  not  pro- 
vide conical  01  lenings  in  the  wall  of  onr  re-enforce  the  entire  length  of  it.  The  inventor 
bos  conducted  some  tronblesome  experimento  in  order  to  detBrmine  tbe  force  of  tbe 
shot  the  moment  it  left  the  K"n>  Bt  every  point  along  the  barrel.  To  do  tbia,  he  n- 
sorted  to  a  plan  (as  proposed  by  Mi^or  Hanscom,  the  constructor  of  the  sleamei  Keat- 
aaige)  as  followa: 

Procnriug  a  small  field-piece  with  a  thick  wall,  it  was  loaded  with  leKulatioii  ofaarKsa 
usine  a  spherical  shot,  tiring  it  against  a  solid  oak  target  firmly  bolted  together,  each 
section  being  in  thickness  equal  to  the  diameter  of  the  sbot,  and  all  backed  by  a  stone 
wall.  The  gnn  woa  placed  within  twelve  inches  of  the  target  and  fired,  the  penetra- 
tion noted.  With  a  donble-aoting  drill  a  hole  was  cat  through  the  wall  of  tbe  gun 
down  to  the  powder-bed  equal  in  size  to  that  of  the  bore  of  the  gun,  and  at  right 
onalee  with  the  plane  of  bore. 

£  spherical  shot  was  driven  into  this  vertical  chamber  even  with  the  plane  of  bore 
to  the  powder-bed.  The  gnn  was  loaded  as  before  and  fired,  with  a  target  dnly 
arranged  to  receive  the  vertical  shot,  whioh  was  placed  twelve  inches  above  the  gnn 
and  tlrmly  secured,  noting  the  vertical  and  horizontal  penetrations.  In  like  manner 
were  ohambeiB  drilled  at  different  points  along  the  barr^  of  the  gun  and  fired  as  before, 
with  a  not«  of  each  penetration,  vertical  and  horizontal. 

Finally  five  shots  were  weighed — the  one-tenth  of  their  weight  was  the  cba^te  of 
powder  put  into  the  gun — four  shots  having  been  previously  driven  into  the  vertical 
chambers^down  even  with  the  bore,  the  gun  being  regularly  loaded  with  a  epberical 
shot  OB  before.  The  gun  was'  fired,  and  the  fiinr  vertical  penetrations  and  the  one 
horizontal  were  severally  noted. 

Ry  this  experiment  it  was  found  that  the  greatest  vertical  penetration  was  at  or  near 
tbe  trunnions;  nearer  to  tbe  muzzle  the  vertical  penetration  was  very  slight,  the  sbot 
making  only  about  a  quarter-diameter  penetration.  Consequently  we  have  confbnaed 
the  wall  of  our  gun  (re-enforce)  to  the  line  of  these  vertical  penetrations,  (see  cat,  Fig. 
1,)  and  we  are  inclined  to  believe  that' we  will  hazard  very  little  by  making  oni  trial 
gnn  ailer  this  model. 

An  Bcconut  of  this  experiment,  accompanied  by  a  sketch,  was  sent  to  the  Bmean  of 
Ordnance,  Navy  Department,  care  of  Captain  J.  D.  Brandt,  chief  olerk. 

Furthermore,  in  answer  to  the  first  part  of  the  objection,  concermng  a  number  of 
"conical  holes  being  drilled  into  a  solid  casting,  the  break  of  ooQtinnity  in  each  circu- 
lar element  weakening  tbe  gun,  and  do  not  believe  the  loss  of  strengtb  is  compensated 
by  coring  tbe  casting  to  reheve  cooling  strains,"  dtc,  let  na  illustrate  this  by  oompor- 
iug  the  strength  of  a  solid  cast-iron  odnmn,  weighing  say  fonr  tons,  with  one  of  the 
same  weight  and  height,  oast  hollow,  of  the  same  iron,  possessing  the  same  tenacity. 
The  power  possessed  by  each  oolnmn  to  sustain  a  direct  force  is  greatly  in  favor  of  tbe 
hollow  column. 

Will  the  coring  of  the  casting  to  form  the  hollow  in  this  column  break  the  continaitf 
and  weaken  the  casting  T  Will  not  this  coring  relieve  the  cooling  strains  thrown  npoc 
itT  Is  it  not  thereby  rendered  more  efflcient  and  competent  to  resist  a  direct  force  f 
Or  is  the  continuity  so  broken  as  to  weaken  the  castlnsi  Most  assuredly  not.  And  is 
not  the  re-enforce  of  our  sun  composed  of  apertures  aubstanti ally  the  same  in  principle 
(in  point  of  strengtb)  as  tlie  interval  support  which  would  be  fWrntdied  by  a  row  of 
columns  to  support  a  structure — to  resist  or  snstain  a  force  T 

Advantaget  oter  lA«  praeM  Amwjt  ordnaiice. — The  gun  is  furnished  with  a  ven  thick 
perforated  re-enfoice,  furnishing  an  increased  radiating  surface  extending  to  toe  very 
center  of  the  gnu,  which  la  intended  te  prevent  tbe  accumulation  of  heat  at  a  dancer- 
oas  point,  and  is  provided  with  a  wall  constructed  npou  scientific  prinoiptoi,  whiob  it 
is  lielievcd  will  overcome  the  eiponaive  force  of  unequal  heating,  poesessiog  leia 
porosity,  but  providing  more  elasticity,  owing  to  the  distribution  of  apertures  in  the 
re-enforce,  (distributed  in  equilateral  trinnglee,)  giving  about  the  same  amount  of  metal 
at  every  point  in  tbe  gun,  or  wajl  of  the  re-enforce,  where  the  pnnanre  is  fonnd  to  be 
greatest.  The  strongest  and  best  metal  is  used  in  the  constmolJon  of  the  oore  or 
barrel  of  the  gnn,  and  this  lobe  re-euforoedby  a  very  tough  iron  eQpport,proTidedwiu 
veutHations,  as  above  stated.    By  this  arrangemoDt  the  effect  of  tne  dlent  and  iniidi- 
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oiu  force  of  beat  Is  controlled,  and  thegnn  mad«  to  aostain  th«  force  of  I1MT7  chargcB 
uid  rapid  Bring  aaperior  to  that  of  any lar^  gaa  that  the  world  has  ever  eeen. 

Onr  braeoh-loadei  ia  proctioal,  and  will  prove  invalnable  in  the  tnrret  of  a  ahip.  A 
practical  test  wiU  demoustrate  this.  If  there  shonid  be  sdj  abrasion  or  deterioration 
at  the  vent,  the  breech-block  maf  be  renewed  at  a  trifling  expenae,  which  woald,  in 
maDf  inatanoee,  aave  a  valaable  f^ii  to  the  service. 

TliB  i^itiou  of  the  charge  is  central,  (but  is  nut  shown  in  the  cnts;}  the  powder  is 
igaiud  at  the  base  of  the  Bb>t,  the  explosion  is  backward,  the  gasee  Tushiof;  fbrward, 
orncomiDg  the  inertia  of  the  shot  at  flret,  and,  ID  effect,  nctiDg  npon  the  projectile 
with  an  accelerating  force,  by  which  the  sadden  and  violent  oscillstioDS  are  obviated, 
and  mast  be  still  greatly  lessened  by  the  use  of  improved  powder. 

The  gan  will  sustain  a  charge  snfflcient  to  throw  solid  conical  shot  as  rapidly  ar  " 


in  be  served  without  danger  of  explosion.    If  this  be  tme,ashLu  armed  with  these 

EniiB  wonid  sink  any  iron-clad  or  other  ship  of  war  that  now  itoate,  and  no  fort  or 
■rbor  defense  now  in  existence  oonld  withstand  the  enormous  amonnt  of  solid  shot 


that  would  be  hurled  against  it  in  snch  a  abort  space  of  time.  Solid  shot,  with  ii 
flnased  charges,  rapidly  fired,  will  batter  down  the  strongest  and  best  oonstmcted 
de/enaes  known  to  modem  engineering. 

At  fiist  it  would  appe^  t^t  the  conical  holes  In  the  le-enforce  would  incline  to 
VDsken  the  casting,  bnt  n  trial  of  this,  even  on  a  small  scale,  shows  that  it  does  not 
do  it.  Xhe  oontinnlty  seems  to  be  broken,  bnt  if  the  wall  is  a  thick  one,  it  is  not 
btokeo,  for  there  is  a  continaons  support  in  one  line,  angline  or  zig-)»g,  and  in  cflect 
>  much  like  a  support  furnished  by  the  edge  of  a  piece  of  timber,  compared  to  its 
dat  or  dde  support. 

Our  iutervol  support  in  point  of  strength  is  equal  to  a  continuous  one,  fm  who  hoB 
not  obeerred  baildings  constrnoted  with  arched  openings  (windows  and  doors)  made 
in  a  side  wall,  and  it  supporting  additional  storiee,  with  the  aomesecnrity  that  the 
■ntlre  wall  did  on  the  opposite  side  I 

Here  we  have  an  interval  support  illnstrated,  and  a  break  of  continnitj  shown,  but 
we  ioil  to  discover  even  in  this  case  a  pifint  of  weakness.  But,  of  Doorse,  the  citation 
is  not  minatel^  nor  strictly  applicable  to  the  construction  of  a  large  gnn,  bnt  most 
certainly  is  a  liberal  comparison  npon  onr  part  in  illustrating  the  capacity  of  an  inter- 
Tal  support  to  sustain  a  direct  force. 
'When  we  make  a  heavy  gon,  we  aim  at  two  points: 

First.  Toprovide  a  wall  that  will  sustain  the  pressure  of  the  largest  charges. 

Second,  lo  farther  provide  au  avenne  for  the  eecajte  of  heat,  kuowing  it  to  be  a 
sJlent  and  inaidtons  agent,  which  if  allowed  to  remain  Long  at  a  point  within  the  wall 
it  will  break  np  the  fibnins  coutinoity  of  rigid  cohesion.  And  for  this  reason  we  pre- 
sent OUT  perforated  re-enforce  as  n  remedy  for  this  defect,  and  plead  for  its  adoption. 

The  plan  has  its  disinterested  friends;  among  them  are  to  be  found  not  a  few  of  the 
brave  and  honored  who  have  graduated  in  military  and  naval  schools;  men  who  have 
become  familiar  with  the  artillery  service;  men  who  have  fought  through  the  Sre  and 
blood  of  rebellion,  and  by  uieritoriouB  conduct  ascended  to  the  highest  pinnacle  of 
fame  known  among  men,  by  offering  their  lives  for  their  coaiitry'a  canse. 

These  men  have  hod  ample  experience  to  know  the  defects  iu  heavy  ordnanoe.  And 
with  a  patriotic  desire  to  have  this  important  arm  improved,  they  indorse  the  per- 
forated re-enforce  for  heavy  gnns. 

For  an  argument  in  favor  of  the  principle,  as  above  proposed,  we  cannot  be  at  a  loss 
to  find  it  at  every  step.  Look  at  the  sides  of  an  iron  snspension-bridge ;  look  at  the 
■npnortiug  bars,  cords,  chains,  and  wires.  In  this  the  contlnnity  seems  broken,  yet  it 
stnuds  the  test  in  proof  Look  at  the  track-bar  of  a  lallroad,  supported  at  iutervnis  by 
cross-ties ;  this  is  not  a  continuous  support..  The  continuity  is  broken  in  this,  and  it 
.  would  at  Urst  seem  defective  in  its  oCQce  of  snpport.  But  it  is  nut ;  it  stands  in  proof. 
It  And,  Dually,  look  at  this  re-enforce  gun.  It  possesses  more  elements  to  sustain  a 
force  than  any  solid-walled  gun  of  equal  dimensions  and  weight.  It  will  sustain  as 
much  fbrce  as  anf  solid-walled  gun  of  eqnal  weight,  nnder  hydraulic  pressnre,  and 
more  of  the  explosive  force  of  powder  and  the  expansive  force  of  heat. 

It  must  be  remembered  that  the  perforated  re-enforce  gun  is  to  be  of  no  less  weight 
than  a  solid-walled  gun ;  the  amount  of  metal  which  is  taken  out  of  the  val!  to  furnish 
the  apertures  must  be  added  to  thickness  of  aame.  So  that  a  10-inch  solld-walled 
gun  will  be  no  heavier  than  a  perforated  one  of  equal  caliber. 

Where  the  apex  of  the  cone-shaped  aperture,  or  opening,  (in  the  re-enforce,)  comes 
in  contact  with  the  barrel  or  core  of  the  gnn,  the  latter  is  supported  hy  a  circular 
arch,  and  thus  we  have  an  interval  snpport;  and  a  test  will  show  it  to  be  of  more 
practical  ntility  than  a  continnous  one. 

I  have  said  that  this  gun  will  sustain  larger  charges  and  heavier  projectiles,  nnder 
coDlinnons  Gre,  than  any  soHd-walled  gun  of  eqnal  weight,  simply  hecanse  the  gun  is 
constructed  so  that  the  hea,t  from  discharge  oannot  exert  any  force,  (beyond  that  which 
we  may  reasonably  expect  to  be  provided  for  by  the  compceaubility  of  the  metal  in 
the  wall  of  the  gnn  ;)  the  power  exerted  by  it  is  ohviated  by  an  avenne  for  its  liarmlesa 
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HitUtry  of  the  itmntian. — About  the  year  1S43  the  ioTentor  obtained  the  deaeiiption 
of  a  Inrge  wroaght-iron  cautioii,  in  whioh  he  took  qQit«  mi  Jatereet.  The  gpn  wm 
placed  on  board  of  the  United  States  ateamahip  Princeton,  andec  oommand  of  Coramo- 


dore  Stockton.  The  ateamehip  was  retnming  from  an  eianraioD  down  the  PotoTnac, 
having  President  Tylet,  with  his  Secretaries  and  theirfamiUes,  and  MTend  memben  of 
Congress,  oa  board.  B;  the  barsting  of  thU  gan  both  the  Secretaries  of  Htate  and 
Knvy  were  killed,  and  qnite  a  nomber  vrounded,  some  of  them  mortalljr. 

The  inventor,  having  a  natnral  taste  for  meohanica  and  for  the  InvestiKation  of  phji- 
ical  science,  viae  incited  to  take  np  this  question  and  investigate  the  failnre  of  the  big 

Kn  above  referred  to.  From  the  most  comprehensive  data  ne  derived  the  theory  thit 
i  rapid  flriog  of  a  thick-vralled  gun  must  prodace  a  degree  of  heat  snfficieat  to  canM 
aneqoal  expansion  in  the  mass  of  metal,  and  thns  create  crocks,  or,  at  least,  strains, 
Bufflcient  to  prodnce  raptore  when  re-enforced  by  the  pressure  of  a  Bnbseqnent  dis- 
charge. No  gaa  in  use  was  so  constructed  as  to  be  guarded  against  the  silent  power 
of  thlainsidioua  agent.  The  inventor  believed  that,  with  the  requisite  strength  o(  wall, 
durability  could  m  attained  onl;  by  providing  for  Uie  harmless  escape  of  this  great  vol- 
canic force.  He  made  a  small  model,  oonalning  of  a  comparatively  thin  barrel,  sur- 
rounded by  a  thick  but  perfbrated  re-enforce,  and  exhibited  it  at  the  Department  in 
the  year  1S5S ;  but  his  theory  was  regarded  as  paradoxical,  and  no  attention  was  paid 
to  it.  It  appeared  to  the  inventor  that  constructors  were  as  intent  npon  aecnring 
strength  of  wall,  initial  tension,  Sen.,  as  if  tbey  were  constraoting  cylinders  for  hydranlia 
presses  instead  of  cannon. 

The  inventor  quietly  awaited  the  failure  of  nearly  every  plan  to  prodnoe  a  reliable 
gun  of  large  caliber,  A  few  guns  seemed  to.  stand  tbe  testr,  bnt  the  majority  of  them 
were  regarded  witb  much  suspicion.  In  the  mean  time,  be  had  tbe  satin^tion  to  God 
his  theory  gaining  ground  among  tbe  practical  mechanics  of  the  country.  At  length, 
in  1H65,  it  was  revived  in  a  memorial  to  Co;igTe8a  by  Norman  Wiard,  a  Hkillfnl  me- 
chanic, who  proposed  a  new  plan  of  construction,  intended  to  obviate  the  effects  of 
'---'      Mr.  Wiai^' "^ ,-.-.__>i__  .,. . ,  .,  _  = ,. 


heat.  Mr.  Wlard'a  gun,  however,  notwitbatandinc  the  correctnesa  of  the  inventor^ 
fundamental  theory,  did  not  escape  the  action  of  tbe  destroying  force,  bnt  (ailed  from 
the  same  canse  that,  by  various  exertions  of  ita  power,  has  defeated  the  hopes  of 
others.    In  1868  tbe  inventor  again  exhibited  his  model  in  Washington.    He  obUuoed 


a  patent,  and  took  stops  to  secure  bia  rights  as  inventor  in  Europe. 

Since  which  time  a  foint-stock.  company  haa  been  nrganiElug  under  tbe  general  ineor- 

E)ration  act  of  the  District  of  Columbia,  in  tbe  name  of  the  "  Terrell  Heavy  Ordnance 
ompany,"  for  the  purpose  of  manufacturing  heavy  ordnance  for  forte,  harlrar  and  coast 
defense,  ahipa  of  war,drc.,  under  patents  granted  to  John  A.  Terrell  by  the  Oovemuieat 
of  the  United  States,  with  such  improvements  in  said  inventions  aa  may  from  time  to 
time  be  made.  The  duration  of  said  corporation  is  limited  to  twenty  years,  and  iU  cap- 
ital stock  is  to  be  tIOD,HO.  This  company  proposea,  first,  to  have  trjal-gnna  made  and 
fnlly  tested.  The  inventor  deems  it  proper  and  rigbt,  before  proceeding  witb  the 
oraanization  of  tbis  company  further,  that  tbe  Ordnanoe  Department  be  requested  10 
take  this  subject  up  and  Investigate  the  utility  and  feasibility  of  the  plan  ae  herein 
proposed ;  that  if  they  should  believe,  after  such  carefnl  investigation,  that  the  perfor- 
ated re-enfurce  for  large  guns  promises  any  favorable  resulta,  that  they  will  so  recom- 
mend the  same  in  a  report  to  the  Chief  of  Ordnance,  or  otherwise,  so  th^t  CongreM 
may  be  memorialized  to  make  a  snitable  appropriation  to  make  and  teat  three  or  more 
heavy  snna  npon  this  plan. 

Jam,  air,  very  reapectfiilly,  your  obedient  servant. 


General  A.  B.  Dykb, 

Cki^  Hf  Otinanix,  Wiukin^bt*,  D.  C. 

jvhY,  lera 


NATBAN  THOMPSON. 


JOHN  A.  TEBBELL. 


No.  20.]  Bkookltn  Post-Opfick,  New  York,  Jdlf  10,  ISTS- 

Qentlbmbh  :  I  desire  to  inform  yon  that  I  am  the  inventor  of  a  system  of  breef fa- 
loading  gun,  which  has  l>een  laid  before  prominent  ofQcers  of  the  Army  and  Navy  m 
the  United  States,  and  has  elicited  from  them  the  most  favorable  opinions  aa  to  il« 
merits;  the  evidence  of  which  will  bo  laid  before  yon,  together  witb  some  argmneot 
relatiuK  to  its  peculiar  advantages.  It  was  also  exhibited  in  Washington  to  prominent 
and  intelligent  Senatora  and  members  of  Congress,  invariably  receiving  tbe  highest 
commendation,  and  was  referred  to  by  tbe  Hon.  John  A.  Logan,  of  the  Military  Com- 
mittee in  tbe  Senato,  and  the  Hon.  •.  J.  Dickey,  of  the  Appn^riation  Committee  in  Ina 
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ll'ili!i<>  of  RtprogelitativcH,  w]iila  advocating  tlie  pa8wi)(c  of  thu  bill  making  amiropria- 
tinUH  for  Ilirra  lieavy  TiHed  ^iiiib,  part  of  which  iiuuil>i;r  wiire  tu  be  bri'i'di-louilcrit,  diir- 
iiij;  thn  lust  Bexsioii  of  CuD^jresH,  ami  that  the  two  plaiix  of  brveth-liiiulintc  wliivli  I  lay 
Itt'liim  you  bi^rowilh  for  coiiHiilerat.iuu  were  hotb  laid  before  tho  aforrsiiitl  coiiiiuittoeM, 
and,  lieiu);  highly  approvtid  by  thom,  iimtigateil  thu  aDienihiient  to  thu  bill  [iroviilinit 
for  the  trial  of  ^iiiih  tu  be  loatleil  at  the  breech.  acconUufi  to  (be  appro])rintioii  hill, 
under  the  terma  of  which  yiiii  liavo  been  appointed.  I  arcordioffly  pro^HMe  to  ilinnu- 
fitrtiire  mid  deliver  to  tho  L'oited  States  two  several  niiddiHerctit  breecli-loading  KimN 
each  of  tb«  caliber  of  13  inches  sod  weight  of  70,01X1  ]>oniids,  as  near  m  may  be  oh- 
tnined  conveniently  by  entimates  of  wuiKht  in  advance,  but  not  to  deviate  from  that 
weight  niori-  or  leiu  to  a  greater  exteiit  than  1,000  ponnda  in  either  gnn.  Tlime  gnns 
are  eacb  to  be  ho  eoustnieted  asto  give  reasonahln  hope  that  they  will  withatanu  !>00 
rounds  or  more  with  chnrgex  of  100  poniids  of  jraiTder,  and  with  rilled  projectiles  of  60(1 
j>onndH  weight;  nud  all  Ilie  records  of  tlieir  fabrication  will  be  so  preairrvcd,  and  all 
I  lie  special  applinnreH  will  be  so  carefully  coiiHtnictud  and  retained  for  fntiire  use,  aatt> 
rnable  me  to  utter  dnplifnteH  of  either  or  both  giins,  of  uniform  quality,  to  the  WtkC 
I'epai'tnient  if  their  endnrancu  under  extreme  proof  Rhould  rendnr  it  deHirable  for  thu 


t  to  prncnre  mure  of  the  same  kind,  when  the  giiiis  wanted  may  be  fnmishcd 
lur  reasonable  and  greatly  n-duced  prices  as  compared  with  the  cost  of  the  trial  gnua  ; 
first  guns  of  new  anil  special  kinds  being  always  necessarily  espeubive  uloiout  beyond 


11  the  most  experienced  fonnder 

The  lirst  of  the  two  guns  I  propose  to  fabricate,  while  having  the  weight  before  ro- 
fenvd  to,  will  he  similar  in  model,  manner  of  con  a  true  t  ion,  and  material  tu  the  English. 
ibVtfln  gnn,  vix,  thu  boily  of  the  gun  will  be  made  in  three  princi[tat  i>arts,  coiiaisting 
i>f  0  re-eiifurcti  part  iH'ariiig  the  trunnions,  tho  breeclt-block  and  gas-check  extractor, 
the  whole  of  the  best  <]tiHlity  of  wronght-iron,mndH  up  withringH,  all  the  welding  snr- 
faces  of  which  will  bs  turned  faces  and  fitted  to  each  other  befure  the  welding  boat  is 
upplietl,  and  during  tlie  final  cuoling  the  interior  cooling  will  be  liantutiHl  and  the  ex- 
terior surface  cooling  retarded.  The  second  part,  forming  thn  cbiwu  of  the  gnn,  will 
also  be  of  the  best  wrought  iron,  coile«l  aixl  welded.  It  '.Till  be  inserted  for  a  depthof 
I^  inched,  with  screw- threads  within  the  forward  part  of  the  re-cnforce;  thus  the  re-en- 
lurce  and  the  chase  will  form  the  exterior  body  of  thu  gnn,  and  will  be  llrmly  formed 
to  each  other  independently  nf  the  steel  lining — to  be  described — which  forms  the  third 
principal  part  of  the  gnn,  and  entirety  foruis  the  interior  or  bore,  from  the  muEsle  to 
tlie  abutment  of  the  breech-block.  The  lining  will  be  made  of  low  ductile  steel,  teni- 
)ieTMl  in  oil.  It  will  be  cylindrical  in  form  and  parallel  for  its  whole  length,  except  at 
itH  rear  end,  where,  fur  V2  inches  of  its  length.  It  will  be  fitted  with  screw- threadii 
within  the  principal  re-enforce  part  of  the  gun.  The  chase-coil  will  first  be  ehrunkuj>on- 
tbe  BtH^I  lining  in  its  proper  position  with  mnderaio  tension.  The  acrew-tbreads  will 
tlien  be  fiirmeil  upon  the  rear  end  of  the  chase  upon  its  exterior  and  also  upon  the 
breech  end  of  the  steel  lining,  when  both  will  be  insi;rled  into  their  sealH,  theHtueltabe 
lieing  only  fitted  loosely  within  there-enforce  part  forwaril  of  thu  screw- threads. 

Tlie  steel  lining  being  at  this  period  of  tho  pracess  bored  to  less  than  its  liiial  and 
tiiiislied  caliber,  three  heavy  enlarging  charges  will  then  lie  llred  fmiii  the  gun  to  ex- 
)iand  the  steel  lining  within  the  re-en  force  with  thu  proper  degree  of  leiislim,  aft«r  which 
the  gun  will  1>e  lH)red  to  tho  pKper  caliber,  12  inches,  ritlud,  and  furnished  with  its 
lireeeh-block  and  gas-check  extractor,  and  bo  ready  for  duUveriiig. 

The  second  gun,  also  of  caliber  of  i'i  inches,  aud  rilled,  will  bu  made  of  cast  iron  of 
the  most  approved  quality.  Its  body  will  be  cost  hollow,  and.be  cooled  from  the  in- 
terior, and  will  have  a  steel  lining  similar  in  all  respects  to  that  of  gnn  Xo.  1 — the  first 
described— fixed  in  its  pnsltiou  at  its  rear  end  withio  the  rc-onforce  part  nf  the  body  uf ' 
the  ^uD  by  13  inches  in  length  of  screw-threads,  aud  Iho  lining-tube  will  be  colurged. 
to  give  it  the  proper  tension  within  tho  body  of  tbugUD  in  the  same  luauncr  by  enlarg- 
ing charges,  fired  from  it  before  the  final  boring  to  Hx  the  caliber. 

The  form  and  kind  of  brcvcb-block,  and  tho  mauncr  of  unerating  the  samo  in  both 
gitnH,  mill  be  shown  by  the  models  of  eacb,  which  will  be  luid  befure  tlie  board  wliuii- 
ever  desired.    Drawings  also  will  besbowD  which  will  ex)>1ain  the  details  more  fully. 

As  to  the  rifiing,  I  piefer  that  (he  board  eball  determitju  what  system  siiall  lie  adopted,, 
and  what  kind  of  projectile  shall  be  used.  I  have  been  iofonned  that  Mime  experiments 
are  being  conducted  at  South  Hasten  for  the  Mavy  whidi  may  exb  i  lit  t  import  not  re- 
Ktiits,  and  as  tlie  expi-rimcutH  referred  tu  may  »oou  be  coiuptetecl,  I  prefer  that  the  man- 
ner of  rifling  shall  nut  be  fixed  at  preseut,  and  I  agi'Pe  that  I  will  rifiu  either  or  both  uC 
lh<M  guns  if  they  are  ordered  of  me,  m  diieuled  by  the  Ordtianco  Departmeat,  after 
tbey  are  completed  otIii-rniHe. 

I  am  now  busily  enga"cd  in  the  preparation  of  exact  drawings  and  specifications  for 
Ijoth  tbe  abore-tlescribeirgnns,  copies  of  which,  together  with  models,  will  be  fnmiahect. 
to  tlieOrdoanre  Departmeut,  to  lie  referred  to  in  tlio  contract  for  making  either  or  both 
of  thexe  guns,  Bhoiilil  the  contract  be  awarded  to  me  by  the  War  Ueportinent,  upon  tha- 
rwi-ipt  of  yniiv  re|iurt. 

I  am  willing  to  enter  into  contract  fiir  Ihe  manofuclnro  of  the  first  gnn  above  do- 
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Hcribed  for  the  price  of  (140,000,  and  I  am  willing  to  enter  mtci  contract  for  the  muiD- 
fuctiire  of  the  second  or  last  describetl  gun,  for  the  price  of  $80,01)0,  nn<l  bold  myself 
ready  to  give  ample  eecacitj  Co  the  War  Department  for  the  faithful  fulfillment  of  the 


NATHAN  THOMPSON. 
The  Obd.vancb  Board  os  hkavt  biflkd  ordxakce. 


[No.  42.]  Ukitkd  States  Armv  Blilding, 

Xeiv  Tort,  Julg  26,  1872. 
Sir:  I  am  directed  by  the  board  on  heavy  oaonoti  to  Inform  you  that  the  board  bag 
adjourned  to  August  ?,  by  which  date  it  U  expected  that  all  mattiir  for  its  avtion  will 
be  before  it. 

Very  respectfoily,  sir, 

C.  E.  DLTTON, 
Pint  LteutenaKt,  Ordaatict,  Keaardn. 
Nathan  Thompson,  Eeq. 


[No,  96,]  Brooklyn,  Jiigiol  19, 1872. 

Genti.kmek:  ReturuiDg,  I  find  yonr  esteemed  coumnnication  of  I6[b. 
It  will  iiflbnl  niB  pleasure  to  meet  you  on  Thursday,  2!M  inBtaut,  the  earliest  day  I 
can  appoint  with  my  present  commitments,  at,  say  1  o'clock  p.  m.,  co  cuitfur  with  you 
.on  the  matter  indicated. 

Very  rcBpectfully,  yonr  obedient  aervaiit, 

NATHAN  THOMPSON, 
ByG.  H.JENNINO. 
The  Board  on  Heavy  Ordnance, 

Ami/  Butlding,  146  Ureeiit  SIrtet,  Xeie  York, 


![No.  7B,]  The  Thompwn  i^fciR  of  bretch-loaiing  ordnantx. 

Inangtirates  safety,  rapid  fire,  and  great  economy  in  working-force.    In  these  days  of 

'turrets  and  iron-plute  armor,  it  is  important  that  one  gnu  should  do  the  work  of  many, 
i.  «.,  namber  of  suols  by  rapid  tire,  take  the  place  of  number  of  cuns.  Casemates  and 
turrets-being  too  circumBcribed  to  handle  "  muzzle-loaders  "  to  advautagc.  My  system 
requires  but  few  mieu,  places  them  behind  the  gun,  which  acts  as  a  "  port-atujiper,^  in- 
stead of  near  the  embrasure,  where  most  danger  lies.  It  removes  danger  from  preniu- 
ture  explosion,  no  fire  being  left  in  the  gun  after  previous  discharge,  as  iu  i-use  of 

imuzzle-loaderB.  Breech-loaders  have  been  largely  approved  and  adopted  in  Kuropr. 
It  is  only  that  so  many  large  guns  of  this  description  have  burst  that  miizzlc-loadrrH 

.  are  retained  in  England.  This  liability  to  burst  is  obviated  by  my  system,  and  makre 
one  guu  e<|nal  to  four  by  delivering  at  loaat  four  shots  where  but  one  is  possible  under 
prcnonssy  stems.    It  includes  more  than  fourdistinct  inventions,  differiug  fromall  Sjs- 

" — IB  hitherto  ottered  on  either  continent,  and  is  seen  in  its  most  approved  form  ir  *'" 


-  4  and  A.  In  No.  5  a  breech-block  of  one  piece,  with  steel  ejector,  luck,  and  Griug-pm 
Attachment,  which  last,  however,  may  be  replaced  by  old-style  veut  if  desired,  inclndes 
dtliits  pnrlii.    Its  operation  requires  only  that  the  lock  be  tiet  to  withdraw  the  firiag- 


piu,  and  then   roll  the  breechblock,  ho  arrnnged  as  to  be  nearly  equipoised  t<iward  tbe 
right  wbeii  the  gun  is  open  to  receive  the  charge;  a  gas-check  of  piipiur-mache,  copper, 

-or  brass  isJnserted  behind  each  charge  as  in  other  systems,  wheu  the  breech-block  i' 

irolled  home,  and  the  gun  is  ready  for  discharge. 

Oiin  No.  4  is  similar  to  the  above,  except  that  the  gas-check  is  dispensed  with,  the 

ibreeeh-blnck  bsing  forced  forward  to  close  the  joint  by  a  powerful  screw  working 
through  the  block,  and  the  operation  of  closing  and  opeiiing  the  broech  is  the  same  ts 

'in'Nor  5,  except  that  the  screw  is  withdrawn  liefore  the  block  is  rolled  aside  to  insert 

I  the  (luiri^. 

I  saw  fit  to  retire  guii  No.  2,  and  the  construction  and  operation  of  gunsNos.  1  and 
3  ore  so  obvious  from  tbe  models  shown,  thut  minute  description  is  hanlly  neoeMary. 
I  claim  for  my  guns  every  merit  oderud  by  other  systoms,  and,  iu  additiou,  rapid  Nrr, 
safety  to  men  from  closed  ports,  cleaning  without  scrubbing,  and  reduction  of  workiDg 
force,  as,  by  tb«  arrangement  of  the  breech-block  in  Nos.  4  uud  b,  ono  uinu  can  move 
the  lieavirat  breech.  Another  advantage  of  vital  importance  must  not  be  overlooked. 
There  is  no  vent orpatisqga  through  the  breech-block  orrv- enforce  for  iguitionvf Ihn 


CHIEF    OF   OEDNANCE.  451 

charge ;  coDseqnently  no  passage  fur  hoc  gnses  throiiKli  the  partit,  aod  no  aneqiial  heat- 
ing. TbiB  preveote  iiueqiial  expausinD,  iusitrinfc  aattstv  to  sucli  parte  and  proteoCion 
to  the  breechblock,  which  often  beci>nies  set  I'rom  tliia  cause,  and-thna  useless  for 
hours,  a  diiuister  ivhich  in  time  of  battle  niieht  line  the  day. 

The  removal  of  the  breech-block  etfectunjly  spikes  the  gun ;  it  is  then  useless  to  the 
onemy,  and  anoa  thiis  abaodooed  may  be  reclaiiiietl  at  cociveiiienoe. 

Id  concluaiou,  my  ayatem  has  conntiended  itself  and  received  complete  recognition 
from  members  of  the  Cabinet  and  other  high  ofBcials  of  our  Government,  aa  attested  by 
certificates  in  my  posaessiou,  to  which  are  attached  seaU  of  their  various  departments, 
sa  also  from  experts  and  many  otHcera  high  in  rank  in  both  Army  and  Navy. 

My  wish  is  to  place  onr  nation  on  cqnat  footing  with  any  and  every  fiist-clasa 
power,  and  fairly  and  thoroughly  tost  a  Bystam  promiaing  so  mav  advaataKes. 

•"■""■y  THOMPl 


Brooklyn,  Augiat  3, 1872, 


NATHAN  THOMPSON. 


Letter-book  No.  53.]  Army  Btjiluings,  146  Oreene  Street, 

Jft»  York,  Ai^it  16,  1872. 
But :  Befcrriiig  to  yonr  propoaition  now  before  the  board  for  the  construction  of 
beavy  ordnance,  1  am  directed  by  the  board  to  request  you  to  name  a  date  at  which 
yon  can  appear  before  it  to  afford  some  odditioual  information  in  relation  to  your 

It  la  requested  that  yon  will  name  aa  early  a  day  in  the  ensuing  week  as  possible. 
KequGBting  aa  immediate  reply,  I  am,  sir,  rery  respectfully,  your  obedient  servant, 

C.  E.  BUTTON, 
.first  Lieutenant  of  Ordnance,  Jitcorder, 
S.  Thompson,  Esq., 

Brooklga  Piut-<>^,  Brooklyn,  Long  Iiland. 

No.  104.J  New  York,  Auipat^  1872. 

Gentlrmrn  ;  1.  KeferrinK  to  my  proposal  to  conatmct  a  gun  on  my  system,  I  think 
after  the  first  gnn  ia  made  I  can  fnraisb  the  one  at  specified  price  of  180,000,  in  Iota  of 
ten  or  more  for,  say,  $35,000  eath,  perhaps  less. 

2.  Mostly  all  guns  of  heavy  caliber  have  proved  worthleaa  in  service,  which  is  demou- 
Btmted  by  evidences  at  uavy-yarda  at  Wa^ningtou  and  eleewhere. 

3.  The  price  of  cast-iron  guns,  aa  cooatructed  at  preseut,  cannot  be  taken  as  criterion 
for  gnns  luat  will  stand  the  wear  and  tear  of  service. 

,  4.  Tiie  object  of  this  appropriation,  I  have  every  rcaaoa  to  think,  waa  to  test  auoh 
aynteni  as  promised  most  effectually  to  obviate  this  difllcnltr,  which  difSculty  I  pro- 
pose to  meet  and  overcome. 

5.  Inasmuch  aa  the  Government  has  spent  millions  and  obtained  nothing  thus  far,  if 
my  gnn  meets  the  necessity,  it  will  CBrtainly  prove  economical  at  the  price  named. 

Should  the  trial-guna  be  adapted  to  receive  the  breech-blocka  of  guns  No.  4  and  5, 
the  coat  will  be  increased  by  $10,000,  the  trial-gun  then  coating  the  sum  of  190,000. 

NATHAN  THOMPSON. 

The  Board  on  12- inch  Heavy  OnDHAN'CE. 


J.  VAVASSEUR  A  cu. 

No.  52.]  Office  op  Hehmanm  Boker  A,  Co., 

101  AND  103  DUANK,  AND  91  AND  93  THUMAS  STREBTB, 

Nem  Fork,  Jiitg  19,  1872. 
Colonel  ;  We  herewith  beg  to  hand  yon     *     *     *    a  letter,  (marked  F,)  dated  Lon- 
don, July  4,  1872,  from  Messrs.  J.  Vavasscur  &  Co.,  to  Messrs.  Horstman  &.  Co.,  with 
estimate  (marked  G)  and  drawing  for  I2-iuch  caliber  rifled  ateel  gnn. 

Vie  also  inclose  Naval  ami  Military  Gazette,  issue  January  30,  1872,  which  contains 
»  full  description  of  the  Ulakeley-Vavasse  ur  system  of  heavy  ordnance.  We  expect 
apeciUcationa  from  the  Bochum  Mining  and  Cost-steel  Manufacturing  Company  for 
l:2-inch  caliber  cast-steel  rifled  muzzle-loadere,  as  before  reported  from  telegraphic 
answer,  in  a  fevr  days. 

And  remain,  youn,  very  respectfully,  - 

HEHUANN  B0K2B  &.  CO. 
Colonel  S.  Ckufin, 

Major  o/Ordnanoe,  Greene  anA  Bomton  Slreele,  Citg. 
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Ilndorwmeol.l 

United  St.itks  Ori>nascb  Acenct, 

.\>tr  lorit,  J(i)j2:t,i»7i. 
RespoFlfullj  referreil,  top'llicr  witli  i(H  hiclOHiiies,  to  llie  lioanl  on  lienvy  ordnano^. 
couveued  liy  General  Orders  Xo,  57,  dated  Juno  M.  Iffii. 

S.  CRISPIS, 
Brtrrf  ColOBfl  C.  S.  A.,  Major  of  OriKann. 


[InolMUH.  F.l 

LiiNDON  Ordkakce  Works,  Bear  Lake,  SnCTitWARK, 

■    LoHdxtK,  S.  E.,  Julg  4,  l>Ci 

Gentlemen  :  Inclmied  we  haud  you  estimate  aud  dravrjiifr  of  a  12-inch  cmI'MitI 
rifled  Riin,  which  ve  have  bo  near  eompletion  that  wo  cotild  (tvliver  it  f<ir  pmoT  ia 
fniiu  nix  weeks  Ui  two  uiontha  frmudate  of  order.  Thiagiiu  U  mude  entin-l.v  of  Mi'nii. 
Thoiuoa  Firtli  &  Sons'  cast  atei-I,  the  inner  tuhe  boing  oil'tempere<l.  The  i;aii  In  1r 
proved  at  the  Royal  Arsenal,  Woolwich,  at  the  cost  of  the  piirclianers,  and  at  our  i\-V. 

With  respect  to  a  12-ini'h  breeeh-Ioadinj;  Riin,  we  can  hardly  qnoljj  yon  defioilrly. 
as  there  would  l>»  some  difficulty  in  )(etting  Messrs.  Filth  tu  undirtake  the  necri^ii} 
steel  forcings.  Tlie  price  of  such  a  gun  would  bu  about  £7,000,  and  we  should  reqnir-- 
Houie  nine  months  fur  its  maunfarturu.    The  weight  of  this  gun  would  be  abotil  ^ 

Yonr  obedient  seri'nnts, 

J.  VAAASSEUR  &  CO. 


LoN'DOX  Oui>SASCE  WouKS,  Bkar  Lake,  Soithwark  Street. 

LoKdoit,  S.  E.,  Julf  4.  l^lj. 

Eetimate   for   one    I3-itich  built-up  cast«t«el  rifled   gun,   eighled    aud 

vented  complete 4,''K  0  0 

Diameter  of  bore,  IS  inchee. 

Length  of  bore,  187  inchex. 

Weight  of  gim,  26  tons. 

Weight  of  prpjectile,  600  ponnds. 

Charge  of  powdi:r,  110  pounds. 
Casemate  carriage  and  slide  for  altove  gUD 1,300   0   <■' 

Projectiles : 
Com moD  shell,  each  6  u  " 

Projectiles  for  use  against  aruior-plates : 

Shot,  each 7  10   " 

Shell,  each 11  1"   ■' 

The  above  prices  are  exclusive  of  proof  of  guu  and  packing  charj^es. 

J.  VAVASSEVR  &  CO. 
Heasrs.  Horhtman  &  Co., 

3  Croibg  Square,  London. 


The  BLAKBUiY-VAVASSKUn  Gvs. 


380  6na  steel  gnns  are  manufactured  by  Messrs.  J.  VavaMeuc  &.  Co..  London  Onl- 
}  Works,  Southwark  street,  London,  rniuthenst.  The  guns,  from  T-iucll  rslili'' 
pn*:ird,  are  manufactured  entirely  from  mill  cast  steel,  except  thetrDiiuioiis,«l>-'''' 
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are  of  wmiiKht  iron.  Tlio  iuner  tube,  A,  of  thOKOO  i»flrst  rouuh-liiireil  and  tiinii'il  to 
M'Lthiii  2  Io3-10th8  of  an  inch  of  thu  liiiiahed  diiut;n>ttuiis ;  it  ia  (liuu  nil-tcmiKTtid.  Tlio 
a|ipanitiiii  for  oil-tMnperin;;  coaBiHta  of  a  vertical  fiiruace  for  lii'stin^c  the  tubes ;  al 
cuavirnieiit  (liBtuDciHi  roQiiil  the  exterior  are  .irruogcil  ilrnuglit-linli-it ;  tliiaw  Xialua  cnu 
be  o]>eiied  or  eloBcd  at  will  aa  the  beat  of  tlie  tnbe  may  require  it,  tlie  fiiul  cuiployed 
for  lieatin);  tlie  tube  being  irood. 

At  a  few  yunis  troin  tliiti  I'liruace  is  placed  the  oil-tiiiik,  the  tup  of  this  ttiiik  hniTtg 
level  with  the  to]i  of  tbe  fnmace  for  bentinj;  the  tiiben.  Thiit  tank  is  supplieil  with  Mt 
exterior  water-tiiht  ciiBiDg,  uiid  mlieu  iu  iiso  wat«r  is  kept  cireiilatiiip;  betweuii  the  es- 
terior  of  tbe  tank  mill  the  interior  of  the  casing.  Tlie  oil-tank  is  also  supplied  ivith  a 
pair  of  close-tittiug  iron  doorsor  covers,  with  uhole  in  tbe  ceutHr  only  lar^e  unnngb  to 
admit  tbe  cbain  carrying  tbe  tnbe.  These  doors  are  closed  immediately  alter  the  tube 
is  iuimersod,  so  as  to  at  once  smother  the  flaino  from  the  oil,  xboulil  it  lie  lireil  by  the 
tulie  ivben  it  is  being  introdueeil.  A  crane  is  arranged  over  tbe  furnace  and  tank  iu 
snob  a  manner  that  the  gun  can  be  iilunged  into  tbe  oil-tank,  with  tbe  leiiKt  poNsiblu 
delay,  when  heateil  sufflcientty.  Tlie  gnu-tube  is  filaced  vertically  iu  the  fnrnocK  for 
beating,  and  is  also  plunged  vertically  intu  the  oil-touk,  and  as  raiiidly  ns  possible. 
Tbe  eH'cct  of  this  oil-teniperinu  is  tu  double  the  elastic  limit  of  tbe  stuel,  us  will  bo 
shown  by  tbe  tables  attached  hereto.  Bud  also  to  render  it  mtich  mure  unifiirui. 

Tbe  tube,  after  being  oil-tempered,  is  turned  on  the  enterior,  and  fitird  or  adjusted 
to  tbe  jacket  B,  tbe  proper  difl'i-rence  lieing  allowed  fur  the  sliriuking.  To  adjust  thin 
tihrinkage  as  accurately  as  possible,  tbe  jacket  B,  after  beiilf;  tmred  to  tbe  reiiuired 
diuienaiuns,  is  gauged  every  2  to  Vi  inches  of  its  own  length,  according  to  itA  nize ;  and 
tbe  tube  is  also  divided  longitudinally  into  correspnndiDi;  divisions,  and  eikch  point  of 
tbe  tube  is  adjusted  tu  tbe  corresponding  part  of  tbe  JHcket,  tbe  desired  amount  of  dif- 
fereucn  for  slirinkage  being  allowed  between  tbe  internal  diameter  of  the  Jacket  and 
tbe  external  diameter  of  tbe  tube. 

The  Jacket  is  then  pliu'ed  over  a  pit,  and  a  temporary  furnace  constructed  around  it 
liy  means  of  loose  Hre-brickH,  arraiige<l  so  as  to  leave  draught-holes,  in  onler  thut,  by 
ela«ing  or  opening  these  holes,  the  jacket  can  l>e  equally  heated  to  tbe  desired  temper- 
ature ;  the  jacket  being  placed  over  a  pit,  and  the  hole  at  tbe  bottom  of  tbe  Jacket 
twing  kept  open,  tbe  wurliman  can,  by  descending  into  tlie  pit,  and  looking  up  through 
t)ie  inside  ot  tbe  jacket,  readily  aseerrain  when  it  is  sulHcieDtly  heated,  and  afso 
whether  it  Is  being  bcate<l  etiually  all  over. 

When  the  Jacket  is  sufficiently  hot,  tbe  liro  is  cleared  from  tho  top,  and  aplnte  cover- 
ing the  open  end  of  tbe  jacket  is  removed,  and  tlie  tube,  beiug  previously  suspended  by 
means  of^acrane  over  the  jacket, is  lowered  as  rapidly  as  iHissible  into  its  place;  the 
tire  is  then  sniothered  by  means  of  sand  or  ashes,  and  the  whole  alloned  to  ri'Uiaiu  tilt 

The  front  hoop  ore  next  put  on ;  the  gun  is  then  put  into  the  lathe,  and  turned  and 
adjusted  toreceive  the  tninniona<  the  rear  hoops,  aud  the  front  hoops.  These  ore  put 
on  111  the  same  uiauner  as  above  (lescribed,  and  the  gun  is  completed  on  the  <mlside  tu 
the  desired  dimensions ;  then  fiue-lioreil  and  ritled.     It  will  In:  noticed  that  tbe  tube  A. 


t  tbe  breech  enil,  and  also  tbat  it  rests  ut  the  breech-end  agatust  a  shoulder  ( 
tbe  inside  of  the  jacket  B,  while  a  corresponding  shoulder  at  tiic  other  end  of  the  jacket 
tits  into  a  recess  on  the  trnunion  ;  this  construction  renders  any  movement  longitudin- 
ally  iniliosHible  without  previime  rupture  of  tbe  metal,  and   provides  amply  fur  tlie 
longitudinal  strength  of  tlie  gun. 

The  outer  tier  or  tiers  of  hoops  or  rings  are  preferred  iu  short  lengths  of  G  to  8  inches, 
for  tbe  fallowing  reasons: 

These  rings  are  comparatively  small  pieces  of  steel,  so  that  they  can  be  well  worked 
nniler  the  hammer,  and  in  tbe  roll iug-ni ill,  bein^  thus  far  mure  reliable  than  if  made  - 
iu  one  length,  sufficient  to  reecb  trom  the  tninuinn  tu  the  breech. 

Defects  existing  in  the  metal  can  be  more  readily  detected. 

They  can  lie  more  readily  and  exactly  a()j listed  to  the  outside  of  the  gnn,  and  they  are 
considerably  cheaper  than  if  made  in  one  piece.  The  rilling,  on  the  rib  systeui,  is  a 
niodilicatiiiii  of  the  plan  intnidiiced  by  I.ynal  Thomas  siutie  ten  years  ago. 

It  appeal's  to  possess  the  fiilluniiig  advantages  over  tbe  groove  systeui :  It  provides 
for  the  accurate  centering  of  the  imijectile ;  tnree  ribs  only  are  used  with  guns  of  all 
sizes,  from  H  to  12  inch  bore  ;  the  driving  sides  or  edges  of  these  ribs  being  radial,  the 
)>rajcctite,  if  bearing  or  touching  nn  these  three  ribs,  must  be  centered,  presuming,  of 
course,  that  tbe  prtyectllc  is  rilleil  In  a  machine,  and  accurately  divided. 

The  tnlie  of  the  gun  is  not  weakeiiiid  by  having  the  grooves  ent  into  il ;  the  ribs 
pmjecting  into  tbe  bore  strctigtheii  il.  Tbe  area  i>f  the  bore  in  a  12-incli  gun  rilled  on 
tbe  Woolwich  system  is  lUi.ttfsiiuore  inches  j  on  the  rib  system,  111.7  sgnare  inches,  or 
'JAfl  square  inches  of  metal  in  favor  of  the  rib-rlHiiig. 

Tbe  rib«  projecting  iu  the  bore  are  more  perfectly  cleaned  by  sponging  than  are 
groi)Ves. 

Tbe  projectile  lias  tbe  following  advantages :  It  is  considerably  cheaper,  as  no  studs 
ore  tcquired,  aud  no  holes  bavu  to  be  drilled  aud  counterHunk  for  fixing  them. 
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There  are  no  Btnds  projecting  from  the  prnjectilos,  anil  they  caunot  get  injured  in 
tritiisit  if  fairly  used,  and  no  p:icl<iiiK  of  any  sort  in  noceasary. 

The  bearing  surface  for  turning  the  projectile  isBevou  or  eight  times  greater  thau  in 
A  studded  projectile,  trheie  a  gaining  twiit  1b  useil,  and  conseqiiontiy  only  one  row  d[ 
Btuds;  each  Htad  has  a  bearing  anrfiice  about  1  iiicli  loug;  ax  there  are  nine  stntlH  in 
the  Woolwich  )[nn,  this  gives  atiearing  Bnrface9  Inches  long  fur  turning  cii  twisting 
the  projectile ;  in  a  Vavasseur  projectile,  with  three  grooves  ruuninj;  the  whole  length 
of  the  parallel  part,  the  bearing  surface  on  each  is  20  inches  to  24  inches  long,  accoril- 
ing  to  the  nature  of  the  projectile;  three  times  this  gives  a  tutal  of  60  inches  to  Td 
inches  of  bearing  surfaces. 

Any  required  pitch  of  rifling  can  be  given  without  injury  to  the  gun,  or  fear  that 
the  projectile  will  not  follow  the  rifling. 

One  angle  has  been  adopted  for  gims  of  all  calibers  ;  thia  angle  is  about  eqnul  to  on« 
turn  in  30  calibers.  Excellent  results  have  been  obtiiined  in  a  12-nouuiler  ticlil-gnn  »( 
3-inch  Irare,  iu  a  7-iDch  gun  of  5  tons,  and  the  principle  is  to  be  still  further  tested  in  a 
12-inch  gun  of  28  tons,  now  in  course  of  construction. 

This  l^inch  gun  was  designed  in  ttie  earbr  part  of  last  year,  and  the  steel  fbr  the 
different  parts  was  delivered  about  June  or  July,  1870 ;  other  work  more  pressing  baa 
obliged  this  gun  to  be  put  for  some  time  aside.  On  referring  to  the  engraving,  it  will 
be  seen  that  the  bore  is  12  inches,  that  the  gun  is  nearly  16  calil>ers  long,  and  tlint  tha 
weight  ol  the  projectile  is  to  be  600  pounds,  with  a  charge  of  110  pounds  of  powder. 

The  advantages  of  steel  as  a  material  for  the  construction  of  heavy  guns  are  so 
great,  that  it  is  difficult  to  understand  why  it  is  not  more  extensively  employed. 
Heavy  guns  have  to  resist  such  great  and  sudden  strains  that  homogeneity  of  struct- 
ure must  be  of  the  highest  iuipoi'tauce  ;  the  pressure  of  gas  [irodnced  by  the  conilins- 
tion  of  large  chaiges  of  powder  is  so  great,  that  it  seems  folly  not  to  select  for  the  con- 
struction of  guns  from  all  the  metals  at  our  command  the  one  which  has  by  far  the 
greatest  tensile  strain  and  elasticity. 

To  combine  in  tlie  structure  of  a  gun  so  highly  elastic  a  material  as  oil-temperrd 
steel  with  so  ductile  a  material  as  wrought  iron,  seems  to  be  wrong  in  principle,  espe- 
cially when  we  consider  that  in  a  gun  the  ductile  material  is  outside  the  elastic  and 
the  explosive  force  is  applied  from  witliin. 

Snrronndiiig  the  steel  tube  of  a  tal'gu  gun  with  wrought  iron  may  be  a  good  plan  t« 
prevent  the  guu  from  bursting  explosively,  (but  exiieneuce  shows  that  this  is  not  al- 
ways the  case,)  but  it  certainty  appesrs  to  have  the  disadvantage  of  limiting  tbe  num- 
ber of  rounds  the  gun  will  sustain,  the  wrought  iron  beiug  too  ductile  to  proi>erly  sup- 
port the  steel  tube.  This  is  proved  most  conclusively  l>y  the  failure  of  the  S-inch 
Armatrong  guns  in  Prussia  and  Austria  iu  IHliS  and  1870.  The  tirstgun  failed  throngh 
the  steel  ta£e  cracking  at  the  282d  round,  and  the  second  gun  from  the  same  cause  Ht 
the  111th  Touud,  (notwithstanding  that  in  Austria  the' prism iitic  powder  waa  nsed;)  aud 
still  further  by  the  clacking  (at  the  muzzle)  of  the  steel  tube  of  a  10-inch  18-ton  Fra- 
ser  construction  gun  on  Iioard  Her  Majesty's  ship  Hercules,  throngh  the  premature  ex- 
plosion of  a  shell  near  the  nmzzle  of  the  gnu. 

The  charge  so  often  and  so  strongly  urged  against  steel  guns  that  they  burst  explo- 
sively is  hardly  borne  out  by  practice,  steel  guns  that  have  been  burst  have  almost 
invariably  been  solid  steel  guns,  a  plan  of  construction  that  has  been,  at  all  events  as 
far  as  large  guns  are  conccrneil,  the  exclusive  practice  of  Krupp.    "' —   " ''"' 


of  building  up  guns  has  been  forced  on  this  eminent  mak<'r,  no  large  guns  have  burst, 
the  recent  accident  in  Russia  being  to  the  ntihooprd  muzzle  portion  of  an  11-inch  gun. 
It  is,  therefore,  an  open  question  as  to  whctber  Ihey  will  bnrst  exitlosivcly  or  not ; 
what  experience  there  is  on  this  question  goes  to  show  that  tbey  will  fail,  as  theoiy 
says  Ihoy  should,  from  the  outside,  and  this  opinion  is  strengthened  by  the  following 
facts: 

On  January  26, 1864,  a  9-incli  steel  Blakeley  gun  was  submitted  to  proof  at  Wool- 
wich ;  the  charge  was  45  pounds  of  R.  L.  6.  powiler,  anil  a  projectile  of  360  pouiiili 
weight.  At  the  first  round  one  of  the  exterior  hiNi[i8  uraoked;  uotwithstauiling  tbic, 
the  charge  was,  at  the  late  Captain  Blakeley's  request,  increased  to  50  pounds,  and 
■mother  round  tired  without  any  injury  to  the  gun.  The  authorities  at  Woolwich, 
however,  declined  to  give  a  certificatu  of  proof  with  tbe  gun.  so  the  h'Wp  was  tvplacnl 
by  auother,  and  the  gun  again  submitted  to  iiniof  ou  April  30,  1494,  when  it  W3« 
fired  successfully  two  rounds  with  charges  of  60  (Hiunds,  ami  projectiles  weighing  :«!■> 
pounds.  Ou  April  29,  1804,  another  il-inch  Hlakuley  built-up  steel  gun  was  Knbniittril 
to  proof.  At  the  second  round  the  trunnion,  which  was  of  east  iron,  crackeil ;  this  was 
replaced,  and  the  gun  again  subniitteil  to  proof  in  December,  1866,  when  it  passed. 

In  December,  1B06,  another  D-inth  built-up  steel  gnu  was  submitted  to  proof,  (one  of 
ft  batch  of  9  guns;)  one  of  the  ejtterior  hoops  crarkett ;  this  was  replaced  by  nnolher 
lioiip,  and  the  gun  again  Biibniitte<l  to  proof  in  .livnuary,  1867,  when  it  p;iiiseil.  Thi' 
Parsons  8-inch  gun,  made  at  tliesu  works,  is  also  a  t^rtber  instance  that  sktI  guns  do 
not  huist  explosively— this  guu  failed  from  the  outside,  as  all  properly-coustrurteil 
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guns  sbonM  do.  Those  f^ans,  it  must  be  remembeTed,  were  all  fired  wUh  tlie  atroiis 
B.  L.  G.  powder,  now  aliauiloniid  as  too  brutal  and  destnictivD  for  Armstrong  {{iinB.  In 
this  last  inatauce  tlm  cnBt-iron  onter  case  cracked,  tlic  steel  tuba  reiu^uning  nniojafed. 

Built-up  ateel  giiua  can  lie  made  very  much  lighter  and  equally  titroug  with  tlie 
guns  now  in  use  in  the  Engliali  service ;  this  saving  iu  tlie  material  will  make  the 
fnina  not  more  costly  than  guns  of  correspondiuK  sizes,  constructed  ou  the  Armstrong 
system,  while  there  remains  the  advantage  of  a  handier  gun. 

The  11-inch  built-up  Blakeley  guns  now  at  Ciillao  weigh  only  14  tons,  yot  these 
f^DB  were  pruved  a^  Woolwich  with  charges  of  60  pounds  of  powdtir,  anil  priijcctilex 
of  4d0  pounds  weight.  These  guns  were  used  against  the  Spanish  fleet  iu  IBtiO,  and 
were  Si'eil  a  cniiHiilerable  number  of  rounds,  some  of  theoi  over  50  iier  guu. 

The  9-inch  lllaki'li'.y  guns,  also  at  Calloo,  though  only  of  ri  tons  wingbt,  ivero  proved 
with  charges  of  45  iiouuds,  and  projeetjlns  of  24U  pounds  weight.  Noue  uf  tlicuie  guns, 
15  iu  all,  susLiiniMl  tlie  slight«st  icijury;  although  the  tnhcs  were,  nor  (>il-tl^n1lle^cd, 
and  the  strongest  R.  L.  ti.  powder  was  used. — Xacal  and  Mitilarji  Gaidte,  Januari/ HO, 
lr?T2. 


48  Broad  Strket,  New  Yohk,  Jali/  8, 1972. 


Ml  letl 


I  wiU  ask  you  to  lay  before  the  board- 
Believe  me,  very  respectfully, 

NORMAN  WIABl). 
S.  Chlspin, 

Brrcet  Colonel,  U.  8.  A.,  Major  of  Ordnanee. 

U.VTTED  States  Orhnance  Aoexcy, 

-VeiP  Fort,  ./wJjf  10, 1872. 
Respectfiillv  n^ferred,  togothor  with  its  inclosures,  to  the  board  on  heavy  ordnance 
couveuBd  by  G.-uerol  Orders  No.  37, dated  June  2e,  lS71i. 

S.  CRISPIN, 
Brecel-Colottcl,  U.  S.  A.,  Major  of  Ordnance. 


New  Yodk,  Sfarck  I(i,  1672. 

Sib  :  By  the  demise  of  General  Rodman  »nd  Admiral  Dahlsnni,  botli  the  War  aud 
Navy  Departmc-iilB  are  deprived  of  the  i^uius  to  invent,  and  still  to  exeeiite,  improve- 
niciits  in  onlnaneo  among  their  officials. 

Frevions  to  tlie  death  of  these  distinguished  officers,  each  of  them  placed  their  opin- 
iuliH  on  record  oh  to  the  state  of  the  art  of  fabricating  rifle-guns,  to  the  effect  that 
neither  the  I'uited  States  authorities,  nor  the  onluance  service  of  any  other  country, 
IKwaessed  a  systein  of  rifle-guns  wliich  could  be  relied  upon  for  uniform  endurnuoe. 

At  a  lali'  (late.  Admiral  Dahlgren  expressed  himself  to  a  committee  of  Congress  in 
tbnte  words : 

"  I  tbiuk  the  whole  qnestion  of  rifle-guns  is  open.  I  do  not  think  that  anything  is 
known  about  it,  either  in  wrought  or  cast  iron.  1  know  uf  nothing  in  foreign  countries 
in  which  1  lielieve  tliey  have  really  reached  better  results  than  we  have  here." 

The  ndiiiiral,  who  was  at  the  time  Chief  of  the  Bureau  of  Ordnance,  was  then  asked 
the  following  i|nestions,  and  gave  the  answers  shown.  (See  Report  uf  the  Joint  Com- 
mittee on  Ordnance;  Kep.  Com.No.26li,  40th  Congress,  M  session.) 

"Question.  Have  experiments  in  this  country  demonstrated  as  yet  that  large  rifled 
gnns  can  tte  mode,  oecurdiug  to  the  Rodman  system,  with  a  reasonable  certainty  oi 
endurani-el 

"Answer.  I  think  not. 

"  (Jues.  How  will  it  compare  with  the  solid  mode  of  casting  t 

"Ans.  The  solid  mode  of  casting  has  given  no  better  results  with  rifled  cannon  than 
the  holbw. 

"(jaeB.  Ar<:  not  the  Parrott  rifles  condemned  by  the  board  of  ordnance  afficera  1 
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"Ans.  Tilt  100- poll  nil  ura  were  rwMiiiinienclBil  to  bo  witliilmirn  by  a  boanl.  Tie  Bu- 
reiyi  iilmi  Teiliireil  tlie  c1iaTf>ii  fur  tlm  lUO-iiuiiLiilurH. 

"(liiKM.  If  till)  toiidemiiiitiim  i<xriMiili)il  to  nil  gims  niailo  byCupl-ain  Parroll,  Hk 
liavu  tlicy  bouii  reluineil  in  Hcrvicvt 

"A1L8.  It  dill  ii[>t  Hxtrnil  to  lOU-poLiiKlcra  or  to  riHiHl  ^laa  of  losa  caliber. 

■>Qiipa.  Do  ynii  think  tliu  lUU-iiouiidt^iii  ii-linble  RUiia  1 

"AiiH.  I  Hbonld  Ih)  apt  t<i  IjiitiiiIi;  tUem  vury  uni'ufnlly. 

"Qui-d.  Huvi!  any  Purrott  xnDH  bnrst  rfcisntly  lu  tlie  iinx'nl  scrvipnitincp  the  war  f 

"A  rilli;  tciin,  :iU-i>iiuti<lur,  bunt  i«t.i>utly  in  tlio  Siinth  Pocilii-  W|nadron,  wliioli  I  jms- 
li-fl.  1  diiii't  think  tbti  uiimbcr  <if  ruiiudi  bod  iiiiioni)l«d  to  tiOO.  I  n-imrliil  it  ti>  t(' 
Si'FriiLiiry  «f  tlw  Navy,  niid  told  bini  we  hnd  no  rifled  (!nn»  in  tbi'  Xiivy  tlint  wnt  r^ 
liablp,  nxhiiif;  li-nvu  lu  procfud  tu  iuveBti);i>ta  tfau  qtiustbiti,  mid  naci-rlaia  if  nlialij 
Fiflo  gniiH  I'linid  be  [irounred." 

GKiiBra)  RiHhnun  ulsu  siiiil  to  the  same  conimittoe  : 

"  My  belief  is,  timt  uo  nutioti  bas  ye-t  decided  Juiimtely  upon  wiiich  is  the  b*sl  Bi* 
t«rlal  for  rillu  (■iiiin." 

Upon  buarinj;  this  mid  niher  teHliiiiotiy  of  like  cUftmeter,  tbe  Joint  Comiuitlw  '■:. 
Ordiiiitire,  ciiiuposHd  nf  thiiiu  proniiuent  Senat^trs,  aud  thruu  tui'iiilu-rH  of  CtiiiEn^^  ■'' 
wuli-kuown  iibility,  in  tiii-ir  reiHirl  Raid— ruferriug  to  tlm  cwluiiiveiicHH  iif  the  (Ini- 
iinncu  Di'pnrtnienm,  und  tbt'ir  aversion  to  theiuturfereuceof  iinlKiile  iuvruton: -iu 
tlie  second  place,  t bene  ofHceni  »  •  •  coniu  to  look  ii|kiii  theiiiselvts  1- 
limweiwiii};  nil  the  kliowled}(e  extant  upon  the  anl^ect  of  unliiuni^e,  aud  ri'pird  cili^'ii 
][ivunlj>rs  anil  nifcbanica,  wbo  iiD'ci  1  in  pro  vein  en  ts  in  arms,  UH  iKunrAiit  aud  ilvupiiiii 
persoiiH,  anil  pretenlioiis  innovators,  who  Lave  no  claim  to  consiiienitiuu.  Instrad  1'; 
unconriigiiig  the  inventive  talent  of  the  conntry,  tlietw  oOleerii  buvit  cousluiitl;'  rlr-- 
cnnTa{(cil  it,  and  luuiiy  complaints  of  improi>er  and  opprestivH  treatment  bavr  linu 
laid  before  tbu  cuiiiniittce  Uy  jHraons  who  have  ninijht  to  druw  the  attentliiu  ef  r'jr 
antboritii-M  to  wliut  weii!  supposed  to  be  'vital  jirinciplus  connected  vritb  their  art." 

The  report  coulluues: 

"TboinveNtij;;itlua8of  tlie  committee  leail  them  to  the  folluwing  eouelnsioiia: 

"iBt.  That  no  more  heavy  Rnna  should  he  purohaited  for  nimuitinfrin  tlie  fortilicatloii- 
or  on  Hhiphoanl  until  unch  iinjiroveinenfiii  are  luade  iti  ini'tbodH  ot'  fiibricstinii  31  uii 
iiiHiiru  inoi-u  reliable  euduriLnce  than  ban  beietofoie  been  exhibitLiI :"  aud  aUo  tacoo' 
mended—. 

"  4th.  That  expmimeuts  slioiild  Iw  at  once  conducted  fur  the  pnrjioHe  of  ascertaiiiiiii; 
the  real  ciiniie  of  the  bnnitiiiK  of  heavy  guns,  and  of  <leterujiiiiu){  niion  some  iiieili<-l 
ol'  fuhricatioii  that  will  secure  nnifurm  endurance. 

"5th.  TliHt  everj'  encouragement  ahonld  be  given  to  invcntiim,  and  a  full  anil  fan 
trial  accordetl  to  devices  ottered  tu  the  Qoverniaent  that  proniitiK  a  solution  of  Ihr 
ordnanee  prijldein." 

The  result  of  tin-  long  and  patient  inquiry  by  tlio  cmuiiiittvc,  us  shown  in  tbr  reiinn. 
(Ke]i.  Com.  Xo.^tXi,  4lll)i  C<ingreH!i,2<l  sessioD.)  the  tow  of  the  valuable  siTviee!!  of  Admin! 
Uahlgreii,  toguther  with  pnpnlKr  bitlief  that  the  heavy  gnus  useil  during  Ihr  lar-- 
wur — the  only  guns  wilh  which  our  ships  of  woi'  and  fi>rtillcati<>iis  ore  yet  orainl— ili'! 
not  exhibit  Ihe  endurance  eipected  of  them— a  distrust  JiiMilieil  by  ibe  list  iif  ^.-^in- 
which  burst, inservlcewhiloiu  battle, pit btislied  in  the  repurt  of  the  (Miniiiiilin-  l>cliir<' 
referred  to — ereates  a  feeling  ef  insecurity  tlirouuhout  the  conntry,  whfii  imssilile  chij* 
plications  wilU  foreign  nations  "  louni  u|i"tn  tuefntnre;  ami  would  se<-in  to  jniiiil^. 
or  make  it  imperulive,  that  earnest  attention  anil  careful  ci>iistde ration  should  lie  gf^r:' 
to  the  8iibji«t  at  this  time,  as  welt  as  oat  of  deference  to  the  reromiiiendatioiu  of  lb<- 
coiuniiltee  which  proscuuteil  the  inquiry  laborionslyfiir  many  nioutbs. 

It  would  also  seein  prmier  for  the  IX'|iartmenl  to  make  -tt  least  one  attempt  to  «ih' 
the  "  ordnance  problem."  by  eipcriniHii ts condncted  ina diltVreul  manner fruni alt  Ibov 
which  have  been  heretofore  essayed,  and  to  give  patronage  to  thow  inveiilom  .-iml 
tboHA  inventions  nhicli  seemed  to  Uie  committee  to  promise  the  most  valiialilE  re>uli>: 
eH)ieeially  as  neither  oiiluanee  department  bas  at  this  time  any  oflieiT  who  has  exhil^ 
itf^l  any  marked  ability  as  oti  itiventor  of  guns,  or  manipulator  of  uetnK  sitm-  ['•' 
loss  of  the  services  of  the  distinguished  otflcers  before  referred  to. 

As  1  have  fr«<inently  BSHiinHl  you,  and  as  you  were  assnred  by  my  friend,  tJie  Hiffl- 
RolHTt  C.  Schenek,  on  the  oceaston  of  a  visit  we  made  to  yon  jnut  previous  to  bis  'li- 
luirture  for  Irfnidon,  I  have  iuveuteil  what  I  conceive  to  be  an  important  system  M 
the  iniproveincnt  of  heavy  gnns,  such  an  are  now  mouut«it  on  the  imn-eliuts  and  otli« 
btiips  of  war  of  the  Xavy,  and  in  the  fortilications  of  the  United  Stalex,  by  whrili 
BnuMith-lHite  guns  may  be  otmvertsd  into  rlfie-gntia  at  small  omt,  without  even  iUa 
luoiititlug  tliein  fliiui  their  carriages;  niid  by  which  such  rtlle-gnus  a»  are  imssMwd  l^ 
the  Goverumeut  may  be  made  to  have  greatly  increased  clHeieucy,  eudu^anct^  prw- 
tratioM  of  Inin  iilHti-H,  higlier  initial  velocity  to  the  shot,  much  longer  raoge,  wn' 
gi-enlly  ini|>r><veil  precision;  white  the  gnus,  if  smooth-bore,  will  rdiiain  vsMiotisll.v  •* 
g< Mill,  or  Im'  ls:ttur  nniuotb-hore  guns  than  tbey  are  now;  and,  if  they  are  riflHl,  liny 
muy  be.  iLt'ii.'i:  tbe  improvement  is  ii|iplied,  used  effectively  as  suiootb-lMires,  if  dtisii>^' 
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By  this  meaDR  all  Hio  spTipricnl  proivctilcn  now  on  hand  nifty  be  iitili»^,  anil  all  car- 
riajrea,  pivirts.  impluniorits,  pliitioniia,  onliiAnce  stnrea,  aud  servico  ol'  tlin  jihu,  may  be 
niihde  uvailnMo.  Thu  tinpmveil  ritts  pnijeetilps  for  f.liein,  tfl  be  nswl  fi)r  tlifi  principal 
H-rvice  for  ivbicli  tlipy  will  bo  liercnfter  required,  will,  by  tlieir  vw,,  ffvo  nil  the  ailvati- 
tiigen  ennniorntMl ;  while  to  tent  tli«  vaino  of  tite  improremont  riyinireH  but  an  ii>8ig- 
DiGcant  expeiiilitnrc  roiitpanxl  with  the  usiml  coat  of  experimeuta  on  ordnaiirH. 

The  fiillonin}!  iixioniH,  fonndMl  upon  the  lute  discoveries  in  thoiiiKxIynitnitRs,  nnil 
rrlatiii);  to  the  ciirrt'liitioii  anil  coniwrvatioi)  of  force,  fnrnish  reliable  dnta  from  whii'li 
WB  may  iletfrniino  to  the  vulne  of  many  devices  counechMl  witli  ordnance  and  the 
cunae  of  faiinro  of  many  gnus  : 

Wlleuevrr  a,  gan  linrMlH,  or  ia  injured  by  no  greater  chnrfre  than  Htich  nn  it  lias  prc- 
vionsly  withstood  witboiit  permanent  cbanj^e  of  form,  it  ia  hvcanHp  of  the  niisdireetion 
of  part  of,  or  all  the  force  of,  the  powder,  iiilcuded  to  be  exerted  on  (hti  shot  to  givo  it 
its  projectile  force,  tlic  condition  reqnired  for  rango  and  penetratiiin,  to  obtain  which 
we  make  gnns,  or  htt'iuiw)  part  of  the  force  of  the  powder  has  been  ex|renrted  in  nn- 
uecesKiry  friction,  from  the  rnlibinf;  of  tlie  shot  against  the  hore. 

If  the  (ran  or  sliot,  citlier  or  lioth,  be  heated  to  any  dej;ree  while  the  projectile  is 
lieinc  ejected,  tbe  force  given  to  tlie  shot  wonid  be  less  than  it  would  be  if  neither 
liaii  been  raised  in  temperatnrn. 

If  tlie  shot  or  gun,  either  or  both,  be  permanently  chanfred  i 
U  beinft  ejecteii,  the  ]irojecti1e  force  will  be  reduced  iu  a  ratio 
estimated. 

If  the  Khot  l>e  only  chunRcd  in  any  of  its  dimensioun  wliile  bcinc  ejected  fn>m  the 
CUD,  Ktlkin  iU  ptrmaacnt  elaKlidlii,  so  that  it  recovers  its  form  after  it  lias  f-Hcnpod  from 
(he  muzzle  of  the  ynn,  and  if  the  <'han):^i  of  form  does  not  iuorease  the  friction  while  ■ 
it  is  beiofc  eji^cted.  no  Iosh  of  power  will  retinlt. 

Any  rlinngo  of  form  of  the  gnu,  not  recovered  before  the  shot  escapes,  detracts  from 
the  projectile  foree  imparted  to  tlie  shot. 

If  ail  eli>ngHtcd  projectile  could  be  inserted  in  the  gun  of  so  much  larger  diameter 
than  tlip  lH>re  that  all  the  expanxive  force  of  the  pow<1er  would  be  expended  in  forcing 
it  out  of  the  gun,  and  ho  that,  no  projectile'  force  remaining  in  it,  it  would  fall  to  the 
ground  from  the  iiinzKlo,  all  the  work  the  txiwder  had  ability  to  perfbrtn  would  bo 
found  in  the  metal  of  the  gun,  and  in  the  shot,  in  tbo  other  forni  of  heat;  and  that 
part  of  the  licat  absorbed  by  the  gnn  being  communicated  to  a  liigher  degree  in  one 
[tart  of  tbe  uiutal  (ban  to  otlier  parts,  the  tendency  to  bnmt  tlie  gun  by  «K«qual  rxpaii- 
'ion  would  ii-snlt,  the  force  of  which  may  be  estimated,  beat  and  woric  being  con- 
verttlilo  conditions.* 

If  a  Iea<t  bullet,  laid  upon  an  anvil,  receives  a  blow  from  a  linmmer,  no  rabonnd  nf 
the  hammer  will  occur;  all  tho  work  of  the  blow  will  bo  found  to  have  been  ex|>ended 
in  changing  its  f<irni  and  iucreaaing  the  temperature  of  tho  Icail.  But  if  the  bullet 
eX|>erimonie«l  upon  be  of  temppml  steel,  with  sufficient  permaiieitt  elasticity  to  causa 
the  hammer  to  rebound,  witliout  pcrmauent  change  of  form,  no  increase  of  tempem- 
(ure  will  be  found  to  have  rcKulleil  in  the  bitllct,  because  no  work  will  have  licon  ex- 
pended upon  it;  from  which  data  we  may  conclude  that,  If  projectiles  of  all  the 
varions  forms  usi-d  in  great  guux  could  be  caused  to  slide  smontbly  out  of  the  gun,  ia- 
Vitrlably  without  friction,  the  iirolifio  cause  of  aocidentiS  to  tbe  guns  wonld  be  avoided 
and  tile  misdircclecl  t'oicu  would  be  stored  up  in  the  projectile  instead,  to  be  expended 
iu  the  desired  manner. 

A  few  additional  I'amiliar  examples  of  the  correlation  of  work  and  beat,  as  applica- 
ble to  gunnery,  may  Ih;  recited, 

AeroliteH,  projceieil  thnmglt  the  earth's  atmosphere,  are  supposed  to  have  their  high 
ti-niperaturB— the  welding  heat  of  wrought  iron— imparted  to  tbem  by  friction  against 
tbe  air. 

A  lead  iinllet,  Hred  from  a  ritio  into  tho  innzzle  of  a  horse-pistol,  lias  l)een  kilown  to 
melt  and  rnn  out  of  tin  niii/7.1e  iti  liqnid  form. 

I^ad  liullelJj  fired  against  iron  targets  in  tho  dark  have  been  known  to  emit  a  Bash 
of  light,  on  account  of  their  Hiiddeu  incroibse  of  temiieraturu  upon  striking. 

Railway-axles  frequently  become  reil-liot  by  friction,  aud  set  lire  to  cuinbustibles 

WroogUl-iron  projectiles  have  beoome  Jannued  in  wronght-lroD  guns,  and  thereby 
heat  enongh  has  bei^n  evolved  to  weld  the  two  metals  togetber. 

A  common  oxaniple  of  welding  of  metals  liy  the  heat  of  friction  is  known  to  niillers, 
Tbe  step,  or  hardened  steel  pouit,  at  tlie  bottom  of  tho  niill-fpiudle,  upou  which  tbe 


•  Grnenl  Boiliiian,  In  jtlvlnc  tnulinnny  iMfnre  llio  'Trrint  ConunltleB  on  Onlnnnce  in  rclstinn  to  tbe 
rin«>  of  the  biirHtlng  of  a  IS-lucli  riBnl  flixlnun  enii  nt  FortreH  Unnroe.  Hid  :  -Tbe  only  thine  <>>"* 
wnnlil  inilicntc  Ihe  Uimtln;;  at  tlmt  rminil  Is  lhi>  luilicniion  of  (he  ahut  tiSTln-  Jnmiiietl  In  tint  born  of 
Ihp  tron.  M  thovD  liy  tlir  iiiuin'.aioiii.  uf  thf  lauils  o(  1li»  pin  nism  thu-  surl'ari^  of  Ili«  iibDt.  A  (Trent 
anwint  of  friction  iroqlcriw  the  n'siiH ;  wlinlcvet  friilioo  exislcfl  tmdeil  to  Uimiiiiali  tlip  velucily  uf  tliti 
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weigbt  of  the  millstono  reeta,  U  frequently  fonnd  welded  to  the  socket  iu  nhich  it  k- 

A  uuit  of  beat,  being  tbat  amount  of  fire  effort  or  quantity  of  lieat  DHcessHr;  to  niiw 
tlie  tetiiperuture  of  a  pound  of  water  one  degree  Falireubeil:,  baa  a  niecbaniial 
equivalent  of  "  work  "  which  is  772  ■>  fuot-ponuds,"  or  the  abilitj-  to  raise  772  poauilt 
one  foot  bigli. 

Seven  hundred  and  seventy-two  foot-ponnds  expended  in  friclion,  or  in  aoy  other 
nianner,  evolve  "a  nnit  of  heat."  ' 

A  solid  shot  of  4!M  pounds  weight,  fired  from  tlie  15-incb  gun  witb  ilfty  poonds  of 
powder,  with  a  velocity  of  1,02S  feet  per  (wcond,  it  baa  l>eeu  fonnd,  stored  np  in  tlie 
projectile  work  equivalent  to  7,094,0U0  foot-ponnda,  or  a  momentum  equitl  to  raiaiue 
tbat  number  of  pounds  one  foot  high.  Twelve  times  that  iiuml>«r  of  ponnde  one  Hrii 
high  equal  8r>,iaH,000  ''  incb-pounds,"  e<|ual  ulao  to  ^,11^  units  of  beat  If  one-t«nth  of 
this  amount  of  work  should  lie  eipen<led  iu  friction  on  the  lure  of  tbe  gun,  it  beiag 
beated  sn  suddenly  from  one  surface  of  the  masa,  would  he  bealcd  unequally,  and  uu- 
equall.v  expaniled,  force  enough  would  be  developed  to  buret  it. 

A  bar  of  wrought  iron  one  inch  Bifuiire  bus  ita  length  increased  one  nve-thonsaniUk 

Snrt  by  a  tension  of  two  tbousand  pounds  ;  an  equal  extension  of  length  occurs  when 
e  teniperature  is  raised  eight  degrees  Fahrenheit.  When  such  a,  bar  is  heated  ei^hl 
degrees,  it  expanda  loDgitudinnlly  with  a  force  of  2,000  pounds. 

If  two  bars  of  iron,  of  oue  inch  area  of  cross-section  cacli,  could  he  Rmily  fastened 
together  at  the  ends,  so  that  one  e«uld  not  expand  or  coutmct  witliout  tbe  other, 
upou  raising  tbe  temperature  of  one  eight  degrees  higher  tlian  lis  previous  tempera- 
ture, it  would  exert  a  force  of  tiulaitt  pnttare  upon  tbe  other  bar  of  li.OOU  pounds. 
•  If  such  bars  should  he  formed  into  rings,  like  tire  and  felloes  of  a  wagoo-wbeel,  of 
such  relative  diameters  tbat  one  would  ht  exactly  inside  tbe  olher,  upon  beating  tbf 
inner  one  a  tension  equal  to  2,000  pounds  would  he  exerled  upon  tbe  outside  ring,  if 
tbe  increasu  of  temperature  should  be  equal  to  eight  degrees.  If  the  outside  ring  had 
been  of  sucb  diameter  as  to  necessitate  its  lieing  heated  Iteforo  it  could  be  mU"*'^ 
upou  the  iuuerone,  and  tbe  cotitl'oction  caused  a  tension  having  a  tendency  to  comprea 
the  inside  ring  with  afbrce  of  2,000  pounds  upon  it,  tbe  pair  would  be  iu  a  similar  cen- 
dition  of  injljol  (ennon  with -the  Rodman  gun,  which  is  coolcil  from  tlie  interior  mon 
rapidly  than  from  tlio  exterior  at  the  time  it  is  cast,  that  cnnditioii  being  necessary  lo 
enabling  a  boUow  cylinder  to  be  afterward  subjected  to  espaoBivo  force  from  withiu, 
to  withstand  it  iu  tbe  best  mauuer.  If  too  much  tension  be  imparted  to  the  metal  of  a 
gun  in  this  manner,  it  may  hniet  without  any  other  force  acting  upon  it,  several  of 
the  Rodman  guns  of  large  caliber  having  burst  iu  the  foundery  before  their  completion 

Tbe  ordnance  engineer  should  not  permit  an  ounce  of  mnnientnin  to  be  wasteil,  mis- 
directed, or  diverted  f^om  tbe  objective  point  of  all  projectiles  fired  fi-ooi  gnus  in  grin 
war,  vii:,  gettiug  through  the  enemy's  defenses.  Oue  eflective  shot,  gelting  through 
and  ax|iended  ou  a  vital  part,  such  as  a  Irailer,  a  inagaxiue,  the  engine,  or  steeriug- 
geer,  might  bo  worth  thousands  that  would  mist,  or  only  knock  at  the  entrance. 
There  has  been  too  much  reason  to  sus|>ect  that  ourorduance  author!  lies  have  adhered  to 
tlieit  theory  of  "  heavy  pnycctiles,  with  low  velocity,"  giving  "mckiug  effect,"  inslrnd 
of  relying  on  penetration,  resulting  from  high  velocity,  from  a  tender  coueidemtiou  for 


•  T!ie  Joint  commltlep.  in  refrrcncn  to  thin  pKrt  of  Ihe  nnlilect  In  *h»ii 
witb  whkh  motalo  •'oiitnii:!  Tlifii  rnnlml  !■  ■hnwu  to  l«  no  polKut  is  tn  b' 
when  ciwlrd  frum  tbe  oiitiiilD.  nnil  from  ttae  oamiae  when  cmilrd  fnim  Ihe  inniile.  it  I'lui  be  BMN  Ibii.  ir 

tlie  Eitn-iiir.  tbe  Ileal  nflin'trnnl  roniniDniulcd  to  tho  siirfiior  of  tho  ban  by  thr  biimlD|t  powder,  a  \rf 
friction  nf  the  movln::  cliorEe.  wonld  SHl-it  Die  pimHiini  nf  tlie  nnwiler  lo  Iniint  tbo  euii.  npeciallj  <l 
the  KUn  Hhould  bf  flnil  a  unuibrr  of  roiinils  In  iiulrk  ■ucri'Mlnn.  ilils  adililliina]  ram-  brini!  ouuidtml 
It  toay  be  iioaaible  to  deternlno  vhy  iiiina  made  of  tbe  utiimfroM  malvrla]  u«  mon'  limblr  to  bnrtt  Ibu 

flred  mon;  ni|i[d1j-  Ihui  at  tho  titne'of  j>ronr,  when  it  In  ninsUy  Hn-d  aliiirly.  Kinrm  known  to  be  •nit! 
ofenttOMtiiaHvurusklBTse  inHBr*uf^lroii*paDliinmniily,M  it  wrre,  ubinild  not  ba  ocrrlooked  wliik 
treating  so  Intrtrate  a  iQl^-iit  aa  UiU  of  heavy  kdu." 

While  ItmiiBt  br  eoDCiHled  tbat  (be  cooclu^iii  of  tbf>  mnimlttm.  thnt  n  enn  whirb  enhndlnl  At 
least  atmin  of  Initial  triiaion,  to  mablo  U  tn  brut  reidiit  the  ilirpct  iin-sture  of  tbe  mai'n  of  tbe  pofdcr 

that,  even  whra  the  (nin  was  niado  on  the  idui  of  A^lral  UahltnvD.  11  wan  able  loi  ami  dM  inTirliM.v. 
rralatibedlrect  prvMiureof  thrpkaeaof  tbe  powiler.  tr&«H  ae  hntitr itrt^tftUr  lluin  O^  taiid  maid i^ 
rnuvanl;  and.  II  made  on  tin  Rwlman  evatem.  wblle  it  was  plainly  ■tmntr  enonicb  to  nidiit  thepre»ni* 
of  tho  pow<li-r.  <>veu  with  rIonjMtvd  pnurctilm,  Konlpfran  KayirAtnaUTgttiMitioiuUfim,  nvuUiu-i 
/nm/rittion.  teMdnxp€adtdiulriataiu-ouarrrrofilirilBfila,vatiitttng-Hp)mUi  and  moM  of  tbe  Rwlmsn 

— . 1...1.  ■^sebumi  llld  jdve  way  while  Ibej  were  rainiaralirelj'  nnr.    In  thia  view  of  thi-wil.- 

-        -    ■       . ■__......    ■■- -ppotlof  thaihiln'u" 

»  dlrvft  tbr  roR 
■«.»  »  .-.^tmail  ntHm  the  imli.  HTcrnt  tho  ilfn-ct  nTVMmre  al  liinnu     '  ' 

«,  whether  ei 


HP.)  la  rignlOiwit.  It  la.  tbercfoTo.  fklr  lo  iiiurluda  lliat ,  if  «<•  ean  h>  dlrvr 
ill  be  expctidad  npna  the  ram.  except  tbo  iltrcct  preaanre  of  tbepuwdi-r,  n 
ihrtber  caat  hDllinr  or  ulld,  loav  Iw  iikhI  fnt  rineptrtkelik-n  of  Ihe  tamr 
I.  of  the  name  caliber,  fnr  an  nnllniltnl  nniiiler  ut^riMnda.  wiAoul  Ihe  I 
"     '  ■  -  ji  will,  If  tlie  pt 


I  K^ol.  of  the  name  caliber,  fnr  an  nnllniltnl  nniiiler  ufriMnda.  wiAotil  Ihe  leant  daniier  "f 

"      '  '  "  nilonally  decutiil  lo  bnral  the^un  will.  If  (lieplaa  propoM^ 

J  trlocllj-  u>  tbo  pntiecllli-. 
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re  grenter  eOtcienof  from  the  gdns 

f  the  work  tlie  powde-  ' ''- 

^  lown,  and  baa  tlicreb; 

dpncj'  to  bnrtit  tbe  gun,  instead  of  giving  high  velocity  and  penetrating  p 
shot,  then  it  would  be  most  proper  to  endeavor  to  modify  the  engine,  so  ttiui,  lue  suruu 
charge,  directed  aright,  will  give  ns  the  quality  of  penetration,  in  addition  to  better 
eiidarancB  Co  the  gnn.  Afterward,  if  it  is  desired,  the  "  racking  eSeot "  may  bu  soured 
by  rednced  charges  of  powder,  by  which  we  shall  retain  all  n-o  have  and  win  that 
which  we  have  uot :  reliable  endurance  to  the  gun  and  high  velocity  to  llio  projectile. 

If  we  can  cause  it  to  be  nnderstood,  by  the  pablication  of  tbe  reanlts  of  practicable 
teats  and  experiments,  that  the  large  nninber  of  enormous  guns  we  have  on  baud  have 
been  unexpectedly  iacreaaed  in  efficiency,  aa  that  each  has  had  imparted  tu  it  reliablo 
endurance  under  rapid  fire,  with  improved  projectiles,  stored  with  momentum  which 
will  M'ud  them  easily  through  the  thickest  armor-plating  carried  od  any  foreign  iron- 
clad, the  fact  that  we  have  mauy  fnunderies  capable  of  prodacing  unlimited  numbers  . 
of  similar  or  larger  gnus  of  the  same  quality,  from  American  iron,  at  a  cost  of  t-en 
ceuta  a  pound— only  one-qnarter  to  one-tenth  of  tbe  cost  of  the  enns  rclieil  on  in  Eu- 
rope—would make  the  award  of  Alabama  claims-one  or  two  hundred  millions  greater, 
tDt«ire  prompt  payment,  and  also  insure  permanent  peace  in  the  future  between  the 
United  States  and  European  nations. 

At  this  time,  the  "  racking  effect "  we  have  boasted  of  is  ridiculed  in  England  as 
the  best  our  gnne  can  give,  even  if  the  guns  do  not  burst,  as  they  are  liable  to  do,  at 
the  first  round. 

The  improvement  I  propOBe  for  the  present  smooth-bore  gnns  consists  essentially  in 
TJIliDg  each  gun  with  two  grooves,  having,  for  a  IMucb  gnu,  a  twist  of  about  one  full  . 
tarn  in  fifty  feet,  and  so  stationing  the  grooves  at  tho  side  of  the  bore  (see  phnto- 
graphic  sheet  of  di-awings,  Is'o.  1,  being  u  plan,  a  iongituriinal  section,  and  front  view 
of  »  converted  gun,  showing  the  unniber  and  station  of  tbo  graovcui)  that  neither 
groove  will  intersect  or  cross  the  bottom  or  top  of  the  bore,  thus  leaving  it  smooth  at 
the  bottom  and  top,  where  the  shot  would  strike  in  "balloting,"  should  the  gun  be 
useil  as  a  smootb-bure,  for  spherical  projectiles,  after  being  rmod.  After  the  gun  is 
rifled,  however,  it  is  proposed  to  improve  the  splierical  projectiles  now  on  hand  by 
some  plan  similar  to  the  following,  viz  :  by  drilling  three  small  holes  in  each,  a  little 
distance  from  the  point  of  contact  the  shot  or  shell  would  have  with  tho  bore  of  the 
gnn.  when  inserted,  as  if  for  firing,  the  holes  to  be  equi-distant  from  each  other,  in 
tbe  form  of  a  regular  triangle.    Into  these  holes  insert  three  brass  pins,  each  tf  "- ' 


after  inserlioD,  of  snch  exact  length  as  to  support  the  projectile  up  and  out  of  contact 
with  the  bottom  of  the  bore,  so  that  tho  windage  shall  be  etiunl  all  aronnd,  top  and 
bottom,  OS  well  as  nt  the  sides  of  the  bore,  the  pins  supporting  the  projectile  in  this 
position  like  the  legs  of  a  milking-Htool. 

Tbe  iiijuriooH  effects  which  result  from  the  upsetting  of  the  projectile  (see  photo- 
graphic sheet  No.  2)  has  been  referred  to.  The  inJuriouH  effect  shown  would  be  mag- 
Difled  in  a.  rifled  gun  with  an  elongated  projectile.  ThespLeiical  projectile  lying  upon 
the  hottotu  of  tbe  bore,  and  iu  contact  with  tbe  metal  of^the  gnu  at  that  poin^  upon 
receiving  tbe  sudden  impulse  acting  against  its  raar,  has  its  form  changed  to  that  of 
ao  oblate  tpheroid ;  tho  axis,  which  coincides  with  tbo  axis  of  the  bore  of  the  gun,  is 
rednced  in  length,  and  the  diameter  at  right  angles  to  this  axis  is  increased,  withiu  a 
[teriod  of  tiiuo  too  short  to  be  estimated.  The'  time,  in  {fact,  is  ho  short  that  the  pro- 
jectile prefora  tu  indent  the  bottom  of  the  bore,  instead  of  being  lifted  up  to  the  extent 
tbe  increase  of  diameter  requiri^a ;  and  while  the  shot  is  so  penetrating  the  bottom  of 
the  gun,  the  pressure  behind  itcauses  it  to  slip  along  the  bore,  creating  friction,  as  if  the 
nliot  hii<t  (honsands  of  tons  weight  loaded  upon  its  top  while  it  is  moving.  It  quicklj 
(for  whatever  is  done  upon  this  ocuaaion  is  done  quickly)  recovers  its  form  by  its  per- 
iiiaDeut  elasticity,  and, jumping  np,  it  strikes  the  top  of  the  bore  a  little  forward  m  its 
lint  position,  and  9ies,  balloting,  or  rebounding,  from  top  to  bottom  of  the  bore,  until  it 
escapes  in  an  uncertain  direction  from  the  muzzle  of  tbe  gun.  By  supporting  the  pro- 
jectile centrally  in  tbe  bore,  previous  to  its  receiving  its  impulse  from  the  powder, 
with  windage  all  aronnd  alike,  an  achievement  is  ai'rived  at,  by  most  simple  means, 
oft«n  attemptetl  in  this  country  and  iu  Europe,  bnt  without  success.  The  so-called 
centrical  system  of  Captain  Scott,  royal  navy,  only  centered  the  shot  in  tho  gun,  aftoi 
it  hod  moved  from  its  first  position,  and  uitHnr  the  force  of  the  powder  had  acted  to 
upset  the  pmjectite.  That  so  distinguished  an  olBcer  should  have  attempted  to  over- 
come the  ditllculty,  however,  showed  tliat  a  difficulty  existed  aud  that  a  remedy 
onght  to  be  found.     (See  Holley's  Ordnance  and  Armnr.) 

Bnbericnl  projectiles  caunot  be  fired  from  rilled  guns,  if  rifled  iu  the  ordinary  manner, 
Bs  the  balloting,  before  referred  to,  would  soon  destroy  the  bore,  reuderiug  it  unfit  for 
either  kind  of  practice. 

""  it  efrectiv»kind  of  firing  from  "  shell-guns"  is  what  is  called  "  rii^hoehet  prae- 
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tiOQS  of  till!  enemy,  conducted  in  boats,  such  ob  Innilinf;  of  troops,  &c.,TonnilHb«)liiana| 
the  richorhet  lirin;;  is  necessary,  and  cannot  lie  uilo]>tcd  ^Jlb  elongated  projirctilpn,  nt 
tliotw  bavin);  tbe  ritltvmntion  impiiTted  to  flieiii.  Tliin  ia  well  known  and  nudcrotcHnl 
by  naval  nivii,  and  i»  tbe  principal  objection  nr)ied  by  them  aj^inst  the  aett  of  ril)«l 
Ktina  exclimivnly.  The  improveiuentg  npnn  gniootb-bore  guns,  refurred  to  her^'in.  px-e 
fnereiiMKl  cHidency  to  tho  Kuns  to  be  nsed  as  smooth-bores,  and  at  the  sumo  time  rrn- 
dera  tbciu  available  un  rifles.  It  is  based  npoii  the  idea  that  cast-iron  gnus,  whrIfa«T 
made  aceordiiii;  to  the  Hyntem  of  Admiral  l)nh1)cren* — cast  soli<t,  and  cooled  slowK 
from  t1i(>  exterior,  to  leave  the  whole  metal  of  the  block  aa  nearly  as  poRsildc  in  i 
state  uf  "  inilial  rril"-~o'[  whether  made  after  the  plan  of  General  Budman,  nnder  nhiili 
tbe  Kiiii  in  rnst  Uiillow.  and  cooled  t>«m  the  interior  inoHt  rapidly,  for  tbe  purpose  of 
obtaining  the  Mipposcd  udvantaoe  of  inrfjal  Irmion.  by  which  the  ability  of  the  gnn  to 
resist  elastic  prcsntire  from  within  ia  believed  to  be  greatly  incrennKil,  cither  kind  of 
giiti  ia  liclieveil  to  bf,  capable  of  restraining  the  diivct  presKure  of  the  jHiwder,  if  nn 
•  other  qnality  of  the  ibre«  tbe  powder  is  capable  of  exerting  Nhoiibl  at  any  timi-  Ih- 

Eermittc4l  to  act  iitioii  them.  If  this  idea  be  a  correct  one,  and  if  it  hwl  been  knoivii 
xim  the  first,  nil  tho  thousands  of  guns  made,  experimented  npon  expensivelv.  and 
disabled  or  burnt  Hinou  the  United  Stat«8  began  its  efforts  to  produce  gutis  ol'  lartfc 
caliber,  the  milliocx  of  pounds  of  powder,  hundreds  of  tbonsauds  of  prujectilrs.  niid 
the  immense  expenditure  of  money  wasted  miglit  have  been  save<l,  or  the  bnrsted  ami 
disaltlrd  guns  might  have  been  on  baud  now,  ready  to  be  rifled  and  monnt«<l  on  shiix 
or  fortilicutioiis  for  tlie  uatioual  defense. 


prevlniiB  cxperimentH  liave  been  conducted.  This  proponition  embraces  another  which 
JH,  of  coiinie,  to  diHcard  nil  of  the  0,000  large  guns  now  mounted  on  one  shipx  and  fiirti- 
flcationx,  tu  reHU|)ply  alt  tho  projectiles,  carriages,  implements,  and  ordnance  Btor«< 
adapted  to  the  old  t;uiis  and  not  ta  the  new,  aiid  to  re-arm  onr  forts  and  ships  with 
the  ii«w  devji«.  If  the  new  gnn  sboiilil  happen — as  it  has  many  times  before  to  trinl- 
gnni — to  endure  the  proof  tenderly  applied,  only  to  exhibit  its  weakness  at  the  time  of 
the  next  wur — far  in  tho  futnre  it  is  hoped — when  it  comes  to  lie  snl^ecteil  to  the  real 
test  of  iMittIc,  ri'fcrrcd  to  by  the  orduance  cnniniittee,  namely,  "  rapid  and  continnnii> 
firing,  with  intervals  only  suncieiit  for  loading."  (see  Appendix  A,}  it  will  not  pnivr 
to  be  a  wise  expenditiins.    (See  report,  liefore  referred  to,  p.  H5.) 

Rifled  ^iina  affonl  greater  precision  than  smooth-lmrea,  however  well  the  gun  mny  be 
shotted  ;  the  revolving  motion  imparted  to  the  prnjectile  com|ieusates  for  the  ineiinal- 
itiesof  denitily  and  form  of  any  particular  projectile.  There  are  other  ad vaiita<!*~- 
which  rcHitlt  from  rifling,  the  iiriuclpal  of  which  is  that  a  better  form  uf  fi-ont  can  Ih- 
given  to  the  pnijectile  for  penetration. t 

The  heniisphericHl  form  of  front  is  as  much  inferior  totheogivat  poiat  of  aprojeciilr 
OS  it  would  bo  in  a  yacht,  whether  the  object  to  lie  obtained  is  the  penetration  of  air. 
earth,  or  iron  pInleH,  It  has  been  found  by  actual  i-xperinientH  that  the  ogival-pojnlnl 
form  excels  in  penetrating  iron  plating  in  tbe  ratio  of  MS  to  Ofi.  (See  photographif 
sheet  of  drawing,  No.  n.)  And  this  ^r«nt  aildition  to  the  efflciency  is  nbsolniely  iilt- 
tained  without  any  additiouat  strain  upon  the  gnu,  as  complelcli,-  as  an  impraveil 
model  to  a  steamship  gives  increased  speed  without  additional  strum  iiiHin  liie  steam- 
engine  which  pnipels  iC  As  the  principal  duty  expected  of  large  guns  in  modem  war- 
fare is  the  penetration  of  iron  plating,  if  no  other  advantage  coiild  be  obtained,  thi» 
alone  would  justify  tho  change  by  rifling,  proposed  fur  all  the  smoolh-liorES  possrssnl 
by  the  United  States. 

Tbe  rifle -projectile  I  bavo  devised  and  adapted  to  the  guns  improved  by  rifline  '^ 
shown  in  one  of  its  forms  or  modifications  on  the  photographic  sheets,  Nos.  4  and  .V 

*(Sh>  iwcnnil  parnRraph  of  fiwt.iioto  to  pago  IHt.) 

I  "  Fniro  Ibl*  labia  it  amwan— 

"  lit  liiat  henilHiibiTical-besilod  atf«l  shot,  sirlkiiig  tbr  boi-tnrsct  with  a  '  work '  of  £8  tonn  per  inthoi 
■hot's  clrrumri'Tcurr.  hii<'<l  to  prurtralo  roniplebly.  Tbie  icault  iniglit  bo  cx]>M'tnl.  at  fivui  culf ob 
tion  it  voDh)  rrqulru  iilwiit  e3  (una  per  ineb  of  circumfervnc:^  lu  mdU  a  hemliiphvrlcsthvailrd  sbot  r-mi 
nletrlr  tbruusii  Micb  a  stn<:Iurr. 

"9d.  llie  OElvBl-hi-wl«l  atn-l  ibot.  the  bead  beinK  bronght  to  a  potol.  strikine  tbe  ahnv*  tarfrt  villi ' 
'work'  oftia  lonspcr  lucbof  abot's  circamfvmicpi  pcurtrnteil  coni{ilc(«l;.  wllb  xiine  rcuialDlug  forii 

That  pniotnl  rblllril  shnt,  atrlblni  the  nlnvr  tarcpt  with  a  '  work '  of  Gil  tonB  nor  iarh  rif  ihol  ■ 


nut  pniotnl  rlillleil  shnt,  atrlklni  the  alnvr  turffpt  witll  a  '  work '  of  Gil  tonB  per  ii 

-renri-,  nrnrtratvil  comnlotelv,  nnil  weie  nillv  cniial  in  the  ntrcl. 

Thai  I'niptb'Hl.  or  blnnl-hi-naeil.  i-hiUiil  ehot,  atrtkinii  Ibo  above  lariot  irtth  a  '  vnr) 


ctTOumfrn'iifi-, 

"'  "'     '""    "  iJllntii^Hl.  n»-lilnnf..,.„u,„.. 
e,  IkllGil 


"Wh.  Tiistlli 

"lth.Th!iiit -- 

speriraMiiwIiil  Mie<4  alint  at  ao  anulo  <if  38°  with  It 
-— alPTulmlBoli'tncuniplrtrperfnrBlion  than  llip  'W 

D  IT.  a.  KMe,  M.  A.,  Moifal  Artillfry.  micriaU  intmbtr  rif  (A 
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liciDtccurcil  sbot  of  thesHiue  neifflit  oa  the  rouud  shot  for  llic  same  CHlilier  gun.  TIio 
aliove,  pinle  4,  itliiatratea  a  coued  sbot  of  the  snme  weight  ais  the  sphuncal  pruji'ttile  for 
Hitm«  caliber  of  )ni'>  intentlcil  to  be  uxeil,  in  compHrativu  trials,  to  iluterniitiu  the  rela- 
tive initiul  velocity,  precuiou,  rniiKo,  penetrntloii  of  iron  plntiug,  anil  uiiilurniice.  It 
Las  aitjusteil  to  it  bronze  "  gibs,"  titti^l  niechuDicall.v  to  tlio  |^oov<-h  Htntiotifil  forward 
of  the  ceiitor  of  gravity  and  of  form  of  the  projectile,  the  rear  end  of  llie  shot  brJng 
centered  iu  tbo  bore  by  6  brass  boKlom,  turned  iu  a  lathe  after  inspectioD,  to  fit  ns 
closel;  as  will  admit  u  ready  louitini:.  Tlio  bouronake^p  the  periphery  of  tbo  shot  e()ai< 
distant  from  the  bore,  all  aronni]  alike.  By  this  device  all  contact  of  tho  iron  of  the 
projectilu  with  the  metal  of  the  guu  is  prevented  anil  all  the  frictiou  which  woald 
otberwiae  result  is  avoided.  The  shells  in  plate  6  are  designed  for  converted  siuootb- 
bore  guuB,  and  adapted  to  the  weight  of  the  gun. 

It  is  obvious  that  the  spherical  nrojectilns  could  I>b  uioauted  in  the  sane  manner 
on  tbe  "gibs"  in  theride-gnn,  if  it  stioald  be  deemed  deeirablo,  aud  tbiis  tbo  advantage 
of  the  rifle  motion  to  rouud  projectiles  could  lie  secnre<l;  altliougli  the  gib,  beiug  atU'  ■ 
tioDed  on  tbe  part  of  the  shot  nhen>  the  diameter  is  largest,  tvould,  therefore,  have  the 
prennre  of  tbe  powder  acting  E^;ainst  the  end  of  the  gibs  aa  severel.v  as  it  acts  agnhist 
tbe  rear  of  the  shot,  it  is  believed  that  it  would  not  ni>set  it,  iujurinnsly,  ho  us  to  cre- 
ate undue  frictiou  in  tbe  grooves.  The  other  shot  has  the  gibs  stationed  forward  of  tho 
lurgeat  diameter,  where  the  windage  is  much  greater,  and  no  such  iiijiirions  result 
could  possibly  be  expected. 
These  improved  rifle  projectiles  being  all  of  the  class  termed  "mccbaaical-lit"  shots, 
itradistinction  to  expanding  projectile  or  those  having  a  soft  metal, 


or  expanding  baud,  no  "  nrork  "  is  expended  in  cliunging  their  form  in  the  gun,  a 
iinimrtaut  consideration  than  it  wimld  appear  to  be  to  too  inexjwrt,  and  sht 
esamplfl-of  the  lead  bullet  receiving  the  1)10^  of  a  hammer,  before  referred 


The  photographic  sheet  No.  7  is  iuteuiled  to  illustrate  the  important  liict  that  tliree 
shots  of  greatly  diEFering  weijrbt,  (by  length,)  adapted  to  tbe  same  gun,  may  have 
inipnise  imparted  to  them  with  like  charges  of  power,  giving  totally  diOerent  rates  of 
velocity,  and  yet  have  stored  up  iu  each  uu  equal  penetrating  power  as  estimated  by 
■■  foot-jiounds,"'  if  it  were  not  for  the  fact  that  more  work  would  bo  performed  on  the 
projectile  of  tbe  elongated  form  upon  striking  than  upon  tbe  spherical  one.  This 
ilifFereDce,  however,  could  be  compensated  for  by  making  the  spherical  shot  of  cast 
iron,  tbe  nextlargerofaoft  steel,  and  the  heaviest  oncof  tempered  steel  or  chilled  cast 
iron.  The  aIt«ration  of  shape  in  Plate  B  involves  woik  expended  on  the  shot,  and 
therefore  wasted.  The  upset-sbot  makes  a  larger  hole  in  the  iron  plate  which  it  is  tii 
penetrate  and  neeessitatea  that  mure  "ability  to  work"  should  be  stored  up  in  the 
projectile. 

It  can  be  seen  that  all  the  improved  rifled  projectiles,  cored  shot,  shell,  stcel-pointeil 
shot,  and  cbilled-irou  shot,  shown  on  tho  drawings  herewith,  have  the  least  possible 
length  commensurate  with  filling  the  bore  of  tbe  gnu  except  windage,  and  providing 
for  tbe  ogival-shaped  point;  aud  it  is  expected  tliat  tbe  ability  for  work  stored  up  in 
tiie  projectile,  being  made  up  with  more  of  the  clement  of  velocity  than  of  weight,  less 
i>f  tbe  work  will  l>e  expended  upon  impact  on  the  projectile  itself,  by  heating  it,  chang- 
ing its  form,  or  breaking  it. 

A  tallow-candle  thrown  against  tbe  panel  of  a,  door,  with  a  proper  velocity,  might 
l>v  so  changed  in  form  as  merely  to  bespatter  tbe  target,  without  indenting  it  in  the 
least,  while  it  might  be  Gred  from  a  gun  with  such  velocity  ua  not  only  to  penetrate 
ttiE  woo<l  tbrougli  and  through,  but  to  pass  through  without  the  slightest  change  of 
foiin  to  the  unctuous  projectile. 

This  example  is  referred  to  for  the  purpose  of  showiug  that,  while  in  England  ord- 
nance engineers  have  been  steadily  attempting  to  impart  "foot-tons"  of  ability  to 
work  and  penetrate  iron-plating  to  expensive,  eloogated,  tcmpered-ateel  projectiles, 
n'e  may,  by  imparting  higher  velocity  to  lighter  projectiles,  made  of  cheaper  materials, 
(cfist  iron,)  obtaiu  the  same  penetration  or  better,  aud  thos  have  both  guns  and  projec- 
tiles at  a  cost  of  only  &om  one-quarter  to  one-tenth  the  cost  expended  upon  suck 
engines  in  England  aud  other  European  countries,  where  both  guns  and  projectiles  are 
uiade  principally  of  steel,  and  iu  tbe  most  expensive  and  laborious  mauuer. 

I  think  that  I  may  assert  with  truth  that,  since  these  improvements  were  invented, 
tbe  drawings  from  which  the  photographic  copies  herewith  were  mode  have  been  shown 
to  hundreds  of  engineers  and  practical  mechanics,  with  full  explanations  in  relation  to 
all  tbe  details  as  shown  in  this  paper.  In  every  case  I  have  asked  their  opinions  and 
have  been  answered  as  follows  : 

"Question.  If  two  guns  of  like  weight,  caliber,  and  quality  should  bo  mounted  on 
like  carriages,  side  by  side,  one  to  be  rifled  according  to  this  plan  and  tbe  other  to  re- 
main smooth-bore,  and  if  each  shonld  be  loaded  with  the  same  charge  by  weight  of 
the  same  kind  of  powder,  the  smooth-bore  to  have  its  proper  round  projectile,  and  the 
rilled  gun  to  have  the  improved  ri flu- projectile  of  the  same  weight,  and  then  each 
should  (le  Bred  at  tbe  same  elevation,  which  gnu  would  give  the  highesl:  initial  velocity  f 
"Answer.  Undoubtedly  the  dfled  gun  would  give  the  highest  vetocily. 
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e  the  loDf^t  range  t 

rifled  gaa,  becanse,  vith  its  higher  Tttlocity  ita  projectile  has 
the  beet  form  for  posaiog  through  the  air. 

"  Q.  Which  would  give  the  best  precieion  I 

"A.  Undoubtedly  the  liSed  guD. 

"Q.  Which  would  peuBtrate  the  greatest  tbiclCDeiHi  of  Iron-plating  T 

'*  A.  Uudonbtedly  the  rifle,  because  it  would  have  the  hlgheat  velocity  and  becnuae 
it  has  the  best  form  of  point  for  penetration. 

"  Q.  Which  would  inJnTe  the  gun  moat  1 

"A.  Uudoubtedij  the  round  projectile;  therefore  the  rifle-gun  would  have  the  moet 
eadurance. 

"  Q.  Which  would  glre  the  highest  velocity  to  a  round  shot,  if  both  were  loaded 
with  such  projectiles,  the  smooth-bore  gun  having  its  shot  Ijiog  on  the  bottom  of  the 
bore  and  the  rifle-gnu  having  its  shot  supported  centrally  npon  the  braas  pins  I 

"A.  Undoubtedly  the  rifle-gun." 

I  have  no  doubt,  Mr.  Secretary,  that  any  committee  of  unpr^udiced  experts,  before 
whom  thia  subject  is  properly  preaeuted,  would  answer  each  of  these  qnestions  BUb- 
Btantiallj  in  the  same  manner. 

I  have  two  smooth-bore  guns  of  15-inch  caliber,  of  superior  qnatity,  cast  hollnw, 
and  cooled  from  the  interior,  directly  under  tbo  supervision  of  General  Rodman.  Tbe 
guns  are  now,  and  wore  made  by  the  South  Boston  Foundery.  I  will  rifle  one  of  these 
guDB,  furnish  new  wrought-tron  carriages  for  them,  two  wroaght^iron  plutes  for  tar- 
gets, 4^  iuches  thick,  36  inches  wide,  and  144  inches  long  each,  all  the  necessary  pro- 
jectiles, both  for  the  sniootb-bore  and  tbe  rifle  gun,  and  all  the  implements  required  fur 
a  couip»rativo  teat  of  the  efficiency  and  endurance  of  tbe  two  guaa,  having  in  view 
besides  the  determination  of  tbe  question  aa  to  which  gives-' 

1st.  Higbeet  initial  velocity  to  the  abot  of  equal  weight  with  equal  charge  of  powder. 

2d.  Iiougeat  range. 

3d.  Beat  preciaion  aimed  at  the  bull's-eye  of  a  target. 

4tb.  Which  will  penetrate  a  41-inch  plate  with  the  smallest  charge  of  powder.   And, 

5th.  Which  will  liave  the  greatest  endurance,  hred  with  such  charges  aa  will  give 
tbe  bigheat  velocity  to  the  shot  from  the  auiooth-bore  gun. 

I  will  furnish  all  the  ordnance  stores  above  enumerated  and  all  the  ponder  neces- 
sary for  all  the  trials  enumerated,  together  with  the  guns  described,  and  conduct  the 
test  uuilcr  the  patronage  of  tbe  Navy  Department  and  tbe  observation  of  such  naval 
officers  AS  you  may  direct  to  attend  and  record  the  reaillta,  for  the  sum  of  $40,000,  tu 
be  paid  to  nie  in  auvauee,  npon  my  giving  security  satiefactory  to  you  for  the  faithful 
fulfillment  of  the  conditions  of  a  contract  which  shall  embrace  and  expre«8  all  these 
torma  and  conditions. 

I  have  the  honor  to  subscribe  myself  your  obedient  aerrant, 

NORMAH  WIARD. 

Hod.  Gbo.  M.  Robeson, 

Steretars  of  lAe  Hatu,  Wa»hingU>rt,  D.  C. 


Forty-second  Conoress,  Secoijd  Skssios. 

Letter  /rem  tke  Seeretary  of  tke  Navg, 

Afbu.  id,  18TS.— Reftrred  to  tlia  CommltleB  on  Appropilatioiu  tni  ohUrtd  to  ba  iiilDted. 

Navy  Dbpartmsnt,  WaiMiigtoii,  D.  C,  April  4,  ISTi 
Sir:  I  have  the  honor  to  recommend  that  an  amendment  be  inserted  iu  tbe  bill 
making  appropriations  for  the  naval  service  for  the  nest  fiscal  year,  appropriuting 
t40,0O0  to  enable  the  Department  to  purchase  two  special,  large,  trial  guns,  and 
to  conduct  a  series  of  eiperiments  for  tbe  purpose  of  determining  {traotically  whethiT 
the  present  amooth-bore  gnns  of  the  Navy  cau  be  increased  in  efficiency  and  strength 
by  rifliug  and  by  the  use  of  a  new  projectile,  with  a  view  of  obtaining  more  reliable 
eiiduraueo,  longer  range,  better  precision,  and  a  greater  power  of  penetrating  iron- 
plating. 

A  plan  for  this  purpose  has  been  laid  before  the  Department  which  is  claimed  to 
pnssess  auch  merit  that  it  is  deemed  desirable  to  submit  it  to  a  full  and  complete  com- 

■J'lie  sum  named  is,  bj-  the  terms  of  the  proposal,  to  cover  the  entire  cost  of  the  two 
new  15-lucb  gnu  a  necessary — ooeof  them  to  be  rifled — together  with  all  the  projectiles, 
powder,  iron  pistes  for  targets,  carrisgea,  and  appliances  required  for  tbe  entire  teat. 

Tbo  proposed  expenditure  is  much  below  the  usual  cost  attending  similar  expert- 
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CJiiliret  -iron  o^ivalpointetd  ^Tiot ,  lO  -incJi    calilre, 
y^r  //o/fMAft  W/AKS^S    imprBi/trrient    n?    SmoefA  tare  ffur. 


Coa^   ^il^out   t.'jin»in^  ^tod   - 


fSul-ca7ilre    egtual  sf-eel  pointed   sTtell ,   fO  incTi    Ca/tire 
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nienfi,  and  may  result  id  eoa'bliiiK  ub  to  improve  and  utilize  such  of  out  present  stock 
of  jcuneM  wo  may  wiab.  at  n  triHitig  oaLlay  per  gun. 

The  importaDce  of  ol)taininj(  fi>T  the  Navy  larsH  riflad  gnus  of  great  power  and 
etrttia  rinluranceia  believed  lofnllj  vrarrant  tbe  DepartmeDt  in  asking  for  tbo  appro- 
prialiou  berela  recommended. 

I  am,  sir,  very  reapectfiilly,  your  obedient  servant, 

GEO.  M.  BOBESON. 

Secretary  of  tte  -Vatjf, 
Hod.  Jamks  A.  Garfield, 

ChainKan  of  the  Committee  on  Appropriatione,  Bouie  of  Sepreientalivei. 


Letter  of  AdmiTol  Porter. 


Officb  o»  the  ADMiHAt,  f('<uAiR$IoR,  D.  C,  April  5,  1S72, 
Smr  The  attention  of  officers  in  the  Navy  is  at  present  drawn  lo  tlie  plan  of  Mr. 
Xonnan  Wiard  for  convertiog  onr  heavy  amooth-bores  into  rifled  gnna,  at  an  expense 
M  moderate,  for  each  Run,  that  tbe  Navy  can  be  placed  iu  n  much  more  efficient  ptisi- 
iioD  than  it  has  ticen  for  a  lung  time  i>ast,  and  with  a  future  prospect  of  at  leattt  being 
able  to  compete  with  the  navieit  of  some  of  the  smaller  powers. 

Mr.  Wiard  tells  uie  that  he  is  in  hopes  that  an  appropriation  of  (40,000  will  be 
mule  tocarrynii  exprrinient)' with  his  IMnch  guns,  and  I  sincerely  trust  that  Ciitiicress 
"ill  jtrsnt  the  means  HeceSHory  to  cany  out  these  most  imjiortant  eKperiment»,  wtiicb, 
if  they  succeed,  an  1  am  quite  eangniue  will  be  tbe  case,  will  save  millions  to  the  coun- 
try hereafter.  Sboiilit  tbe  plan  prove  suceessfui,  we  shall  have  what  nu  other  nation 
punenn,  a  combined  rille  and  smooth-bore  gun. 

Sfaunld  the  guns  fail  iu  tbe  experiment,  we  aboald  still  derive  important  infomia- 
iiou  from  the  trial,  auil  shall  not  have  oxpeuded  onetenth  of  the  iimonut  annually' 
ippnpritted  by  the  English  and  French  governments  in  trials  of  ordnance. 

Hoping  that  yoa  will  give  your  hearty  support  to  this  important  matter,  I  remain, 
T«T  resuectfnlly,  yonrs, 

DAVID  D.  PORTER, 

Mmiral. 
Hod.  jAMFiij  A.  Garfikld, 

CtatrMdN  Committee  on  ApproprUtliofm, 

United  Statet  Houte  of  Sepretentalive*, 


[General  Nature— No.  79,] 

AK  A(.TukiDg  kppToprUtlanii  tor  the  naTnlnerrlri'fnrlhefCBrenillnKJaDe  thirty,  elgbteen  babdred 

uhI  aeveDty-ttin«,  nuil  for  ottu-t  parpoBCB. 

iletaeUd  bg  Ike  Senate  and  Hottteitf  Reprreentalivei  of  tke  Unittd  Slates  of  i\ 

iKflibfed,  That  the  following  sums  be,  and  tbey  are  hereby,  t 

il  of  any  munoy  in  the  Treasury  not  otherwise  appropriutetl,  : 

e  Government  for  the  year  —-'-■--  ' ..t;-.;,..,   .;-.i.. 

Kvcniy-three,  anil  for  other  purpoaes. 


'<*  Cm^ra*  oMtembted,  That  the  following  sums  be,  and  tbey  are  hereby,  appropriated, 
I"  he  [laid  DQi  of  any  money  in  the  Treasury  not  otherwise  appropriutetl,  for  tbe  uavul 
"tviceof  tbe  Government  for  the  year  ending  June  thirtieth,  eighteen  hundred  and 


To  eoable  the  Secretary  of  the  Navy  to  carry  on  his  experiments  toward  converting 
heavy  (inootb-bore  gnus  into  rifled  guns,  with  a  view  to  obtain  a  comblualion  gun 
lioiwMiDg  tbe  qualilies  of  both  smootb-bure  and  rifle,  forty  thousand  doUara. 

iMtoted  May  Kl,  1872. 


Appendix  A. 

TItE  OR&IIAKCE   PROBLEM   IN   ESGLAKD. 

[From  tbe  Havsl  sad  HliiUiy  Giiellr,  Unf  II.  \\ni.\ 

It  is  not  known  what  direction  Mr.  Gregory's  niotiou  as  to  cast-iron  j,nnB  is  to  take, 
'•ot  if  it  arenseti  a  discussion  on  the  endurance  of  heavy  ordnance  much  ginxl  may 
flow  (mm  il.  Some  prrsuus  assert  that  the  war  office  is  fully  aware  that  the  miiximum 
vnountof  wurkisuDtgotontof  tbe  material  employed,  (T  N.W.,)  but  that  it  is  relnc- 
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taut  to  cnibBrk  unce  moTo  iipoii  cntupetltive  iTiols.  Thette  add  that  t«ns  of  tboB>au£' 
an'  lii-iii;;  ycurly  fxjii-iidril  i[i  a  syatciii  of  rifling  tvliicta,  as  re^arilN  bravlFr  tnns<  lifi'- 
tlieir  tiiiilurauci'  to  alovr  tiring,  (!  N.  W..)  iritb  Intervals  uf  wetika  liutwi^Pii  tvrry  fr: 
miinilH,  arid  even  tlieu  aUmilHof  only  IUO(rXW.)  discbacjteii  troiu  £i-tnD  gao)',  vi:l 
mliii-cil  charges  of  peliMe-powilur.  Thu  ailniirnlty  havo  liail  tlifir  atlf  iitiua  tnUri  ■■ 
tlie  filL't  tliat  thv  H'liulu  otfeiisive  ponren  iif  the  (ilattun  are  <1i>|ienilt>ut  u|hiu  tlii-  li> 
of  two  of  tlieHe  gntis ;  and  aa  naval  warfiire  duniaiiils  coiitiiiiioii?  anil  ijiiick  fitini;.  ii  ^ 
propoiicd  t«  try  wbotlier  oue  of  tlie  Glatton  gutiH  will  ondiire  a  wIioIr  [lay's  pnic1u<. 
tiriiiK  lUO  rounds  iit  a,  target,  ivith  several  i]e)rrur>i  of  clevatimi.  Tliis  may  set  at  ii' 
an  iiii)i(>rtant  iiuliit,  which  has  never  lieeu  settled,  vin ;  Wlielher  s]ii|)«  aniied  villi  i' 
toll  K1II1H  nould  not  be  disarmed  by  tbeir  ovru  prujectites  in  the  mjdit  of  au  anlinir 

Ibid.,  Mag  18. — The  alarm  felt  on  board  the  Belleropbon  as  to  the  disintegration  i>t 
tile  14^ton  gniiM  wbilt!  Hring  at  tari^la  in  the  Atlantic  appears  to  Iiave  been  a  lilll- 
uxas^Krateil.  It  is  ijnite  trno  tbut  the  inner  steel  tnbrs  havd  in  three  caxeH  prnlrnilx' 
{1  N.  W.)  thoniRelvcH  outside  tlie  muzzItH  ;  lint  thix  is  probably  dne  to  tlie  setting  huiRi' 
i>f  the  outer  coits.  And  it  is  alno  trno  that  in  ttvo  oilier  gajn  thv  onter  cuil  |>n>rTi!> 
u])Ciiin)(H  between  them  in  a  direetiou  transverse  to  the  bore,  (f  N.  W.,)  the  aepHralum 
in  one  case  beiuf(  one  foot  and  iu  the  other  case  'H  feet  fnnu  the  ninzzle.  Tliiaefrpaii 
tiona  ucuiiT  just  over  where  the  acceleratinf;  spiral  brings  the  great <-Kt  strain  npoii  tt.r 
rifling,  (f  M.  W.)  But  it  is  iinestioiiabte  nLether  either  of  the  gunn  is  ivally  iliuhlrit. 
To  the  iiantieiil  eye,  snch  craclcs  are  not  le-asniiring.  No  doubt  the  gnus  would  br  Wl- 
ter  without  tbein. 

Thvre  is,  as  most  oBicers  are  aware,  "  a  cemetery  of  Kiiicidos"  in  the  royal  arKiial. 
to  which  hi'uvy  guns  are  coiuiigued  which  have  destroyed  themselves  under  ii-- 
Many  additions  have  been  made  to  this  cemetery  since  the  parliamentary  retunm  i>i 
1866,  lint  wo  are  without  exact  details  as  to  the  manner  in  which  these  more  m'enl 
suicides  destroyed  themselves.  The  time  seems,  however,  to  luive  arrived  when  a  lui- 
ther  pnrliauientary  reliiru  might  be  fairly  given,  showing  what  guns  have  beeu  iriL- 
pornrily  or  perinniiently  iujnred  or  disaliled  by  tiring  since  the  iutrodnetion  of  lb' 
present  system  of  rifling  in  m65  ;  the  nature,  position,  and  causn  of  the  iajniii-: 
whether  they  necewitatcil  any  ccssalion  of  liring,  and,  if  so.  for  how  lung:  and  wb»lli': 
the  re]>airs  were  eSeuted  in  the  battery  or  ships,  or  after  removal  to  the  royal  aiwiiil. 
To  show  that  there  is  plenty  of  material  fur  a  scimewhat  lengthy  return,  we  spprml  i 
few  examples  which  have  come  nnder  our  own  notice,  remarking  that  the  list  Aots  u-<l 
pretend  tii  absolute  cnrrectneas,  and  that  it  only  refers  to  tint  home-station,  and  ilor- 
uut  include  the  injuries,  whether  temporary  or  i>ermaiient,  inflirled  by  the  wabbtini:. 
liaiamering,  wrigglinf!  projectiles  in  their  efforts  to  escape  from  gnus  tired  on  forrii;'! 
stattuus.  The  general  testimony  of  naval  men,  that  their  pn>jectilos  almost  inian- 
ably  make  an  lutermittent  puffing  noise  in  the  air.aud  display  a  remarkable  valif- 
iug  action  in  their  flight,  and  not  nnfre(|iicutly  break  u]i  in  escaping  from  the  giii- 
together  with  the  Incipient  abrasions  discovered  in  the  Monarch's  ^-tou  gunsifl': 
ail  ai'mge  of  onlg  thirls-Jive  roNad*,  warrants  the  aBsitmiition  that  the  above  li»l  >■> ' 
very  email  moiety  of  the  injured  guns  which  the  admiralty  could  prodnce.  if  niiuiTe^ 

A  fuw  years  ago  a  9-inch  ^n  burst  violently  on  board  the  Russian  fri^te  Alrun- 
<ira  Nwagi,  iu  the  Baltic,  killing  twelve  olSoers  and  men  and  wounding  thirty  pl'T>"l■^ 
and  seriously  damaging  the  ship.  This  explosive  burst  was,  at  tbc  time,  atlribntMl  >'' 
the  gnu  being  made  of  litock-stcel ;  but  the  most  cursory  view  uf  the  "  cemetrrv  '^ 
suicides"  at  the  royal  arsenal  will  show  (hat  this  is  not  the  only  material  liable  tain><!> 
fearful  explosions.  Whenever  a  projectile  jams  in  its  exit  from  a  gnu,  with  a  hmv 
charge  behinil,  it  mutters  not  wliat  material  it  is  made  of,  an  eKplosinu  must  uL' 
place.  Several  wrunght-trou  coil  gnus,  as  well  as  converted  guns  and  rifled  <-a«t-I^>■■ 
guns,  have  had  studded  shot  wedged  in  their  bore  while  tiriug  with  consequence*  on'' 
not  like  that  of  the  Alexaiidia  Nwsgi  because  the  guns'  crewx  were  bid  away  Iwhi'"' 
traverses  and  other  safe  retreats.  We  have  not  included  in  on r  list  those  eiphtfi"' 
bursts  which  occurred  to  guns  rifled  on  the  various  abatidoiieil  Armslrong  By>li>»' 
But  we  may  mention  the  jamming  of  a  lead-coaled  shot  id  a  breocb-lDading  Armstioni- 
coil  gun,  4IJ-pouiider,  and  the  jamming  of  a  studded  pn>]ectile  in  a  O.^fit-incb  AnnHtrvo-' 
ouil  Hurst  gun,  as  instances  of  explosive  burst  nnder  those  systems.  The  friiTiil 
explosion  of  the  converted  7-inch  6S-ponnder  of  uinety-flve  hnud  red- weight  inl"""^; 
enty-six  pieces,  which  were  flung  over  au  area  of  fia)  yanls  by  IfiO  yanls,  meiilioi»<' 
below,  WHS  similarly  dnetA  the  wriggling  projectile  betuR  unable  to  get  out  uf  tbetoK' 
and  uiit  to  Uie  material,  faulty  as  we  conceive  it  to  bo,  of  the  converted  gan.  Surli  u 
explosion  may  alwnys  be  expected  whenever  the  pieces  of  a  broki'n  pniiectilc  util:' 
themselves  in  a  heavy  gun,  whatever  material  it  be  made  of.  Even  the  iniprc™ 
Armstrong  or  Friiier-biirit  gun  cannot  withstand  snch  »  wedge,  as  wa*  seou  in  the  i»-. 
of  au  ixiilosive  burst  of  a  l»i-toii  gnu  in  ISIW,  and  in  others  now  in  tlio  •■  eciurlerj ■" 
Kuiciili's,"  the  piirlicnlars  n[  wliieb  liave  not  reaobeil  us. 

AVlicuuvcr  a  studded  projectile  breaks  up  in  a  gun  through  itD  blnd-hulra.ii"' 
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men  Mcident  that  tlie  'broken  pieces  do  not  wedge  tlieinselveB  in  the  bore  acrom  the 
Bpicsls,  and  the  wonder  is  not  that  "the  most  magnificent  cnns  in  the  world"  are  ooea* 
BioDolly  exploded  by  the  wedging  of  broken  or  stndiled  projectiles,  but  that  they 
cBcapo  eiploeion  so  frequently,  and  are  only  disabled  temporarily  or  permanently,  or 
otbemiee  injaied  by  projectiles  which  so  fre(]aently  break  up  in  the  bore.  •  ■  • 
Wo  may  shut  our  e^ee  like  the  ostriuh  hy  burying  our  beads  in  the  sands  of  secrecy,  or 
enjoy  the  silence  of  the  olflcial  foal'ii  paradise,  but  nothing  is  more  certain  than  that 
the  present. sy stem  of  rifling  frequently  causes  projectiles  to  break  ngi  in  tbe  kudb  ; 
*!.».  — I.   — i„„.ii„„  1. J  :_   —  guns,  and  that  those  guns  have  eitploilcd 


QoeatioD.  Will  yon  give  a  brief  bUtory  of  tbe  endurance  of-lhese  guui- 

Answer.  The  first  It^incb  gun,  the  only  one  that  has  been  proved  to  e  „ ,     . 

been  fired,  1  tliiuk,  about  4.*^  Bres.     '  '    That  gun  burst,  as  was  supposed,  by  the 

jamming  and  wedging  of  the  projectile  in  the  bore.  *  *  • 

TbeKe  guim  have  both  been  subjected  to  extraordinary  pressures  from  the  jamming 
and  Dpsettine  or  breaking  uf  tbe  projectile  inside  of  them. 

Question,  iki  ordnance  ollicers  oil  agree  that  tbe  breaking  or  bursting  of  th^  pro- 
jectile is  the  chief  cause  t 

Answer.  No;  not  that  it  is  tbe  chief  cause,  for  tbe  reason  that  it  ought  not  to  occur, 
bnt  that  it  isa  potent  cause  when  it  does  occnr,  especially  tbe  upsetting^uf  tbe  body  of 
nde- projectiles. 

Qaestcon.       •■••••        Why  is  there  no  certainty  of  the  cause  1 

Answer.  When  a  gun  bursts,  and  yon  find  the  shot  fired  at  that  time  to  indicate 
jamming  or  wedging,  or  you  see  that  it  is  broken,  the  presumption  is,  and  I  think  as 
a  role  a  fair  one,  that  that  was  tbe  canse  of  the  bursting  of  the  gun  at  that 
ronnd.     *  *    Mybclicf  is  that,  after  we  shall  have  procured  a  projectile  that  is  as 

certain  in  its  operation  in  the  rifle-gun  as  the  round  shot  is  iu  the  smooth-bore,  we 
can,  by  firing  to  extremity  one  or  two  13-iooh  gnns,  fix  a  limit  witbln  which  the  gnn 
may  be  considered  as  absolutely  safe,  but  it  will  require  experiment  to  fix  that  limit. 

It  is  more  difttcnU  to  get  a  perfectly  safe  projectile  for  a  large  gun  than  for  a  small 
one. — (TatimoHy  of  Ofaeral  Itodmaa  bqfore  the  Joint  Commiltee  on  Ordnance.) 

It  is,  therefore,  of  the  highest  importance  to  obtain,  if  possible,  some  kind  of  heavy 
or^ance  which  shall  not  oe  liable  to  these  objections,  Tbe  entire  efficiency  of  an 
iron-clod  vessel,  costing  the  GovernmeuthundredsofthouBanils  of  dollars,  may  depend 
almost  entirely  upon  the  character  of  the  guns  with  which  she  is  aruicd.  In  the  words 
uf  the  Assistant  Secretnry  of  the  Navy,  you  niight  lose  a  battle  by  going  into  action 
with  ft  gun  aronnd  which  stood  Sf>  men  eutertainiug  the  idea  all  tbe  time  tliat  II  might 
bnrst.  Considering  the  great  cost  of  out  iron-clad  vessels,  and  the  importance  of  the 
results  to  be  attained,  by  rendering  tbeu  as  secure  and  elficacions  as  possible,  a  few 
thoasand  dollars  more  of  expense  would  seem  to  be  of  bat  little  moiueut,  if  it  affords 
the  only  means  of  reaching  the  end  desired.  Tho  difastrous  results  attending  the 
bursting  of  a  gnn  can  be,  to  a  greater  extent,  guai'dod  against  upon  lund  tban  at  sea. 
In  the  latter  case  the  loss  of  tbe  vessel,  with  all  on  board,  may  bo  tbe  cousequence, 
while  the  demoraliiation  of  the  crews  of  tbe  other  vessels  similarly  armed  may  lead 
to  Tesnits  almost,  if  not  quite,  as  disastrous.  Out  upon  both  land  and  sea,  it  is  of  the 
nunoet  importance  to  obtain  heavy  orduanco  uf  tbe  most  reliable  character. — {Extract 
froat  ikt  report  of  Ike  Joint  Committee  on  the  CoadHct  of  the  War.) 

Each  system  of  guns  introduced  iu  our  servive  has  been  subjected  in  pi'uof  to  te»t» 
siipposed  to  demonstrate  beyoud  question  its  ability  to  perform  tbe  work  required  of 
it,  bat  each  has  failed  when  submitted  to  the  real  test  of  service.  In  the  operations 
upon  Uorria  Island  22  largo  guns  was  the  greatest  number  inonuted  at  one  time,  yet  50 
in  all  burst  during  tbe  siege,  as  isshowu  by  the  evidence  of  General  Gillmorc.  Iu  the 
attack  on  Fort  Fisher  all  the  Parrott  gnns  in  the  iteet  burst,  acconling  to  the  report  of 
Admiral  Porter.  By  the  bursting  of  five  of  these  guns  at  the  first  bombardment  AT) 
persons  were  killed  and  wounded,  while  only  11  were  killed  or  wounded  by  the  pro- 
jectiles from  tbe  enemy's  gnns  during  the  attack.  The  battle  at  Fort  I'Msher  was  tbe 
only  Dccnaion  during  the  war  when  rifled  guus  of  large  caliber  were  fired  rapidly  anri 
ciinlinnoiisly  for  a  great  number  of  rounds. 

The  failure  to  discover  the  weakness  of  these  guns  before  putting  tbem  iu  the  field. 
•Ton  boon)  ship  for  actual  service,  must  be  atlribnted  to  a  defect  iu  tbe  system  of 
proc^  employed.    These  systems  appear  to  have  been  comparatively  valueless  and  l<> 

sow 
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hftve  proTcii  little  or  nothing  reapectin);  the  aliilit;  of  tho  gim  to  peifonn- the  work 
uKpootett  of  it  ill  battle.  The  cnminitter  cnmiot  learn  that  any  method  of  proof  has 
been  practiced  in  the  Army  or  Nuvy  which  mibjei^tii  kuoh  to  the  leHtB  they  mast  eadnn 
when  tint  brouiflit  iatu  actualcoml>ut,  namely,  rapid  audcontinanus  flrin;^,  with  inl«r- 
vala  only  sufScieiit  for  loading.  KKCessive  charges  have  been  used  sad  a  great  nuialitr 
of  runiidH  flred,  but  no  attempt  bas  been  made  to  copy  upon  the  proTing-Kronnd 
the  conditions  existing  in  bnttlo.  In  the  now  couditions  devduped  by  the  rapid  sod 
long-euntinued  flriufr  in  battle,  not  present  dnring  the  slow  and  careful  Bring  whenig 
process  of  proof,  it  would  seem  mnst  bo  found  tUo  cause  of  the  frequent  rupture  of  tbt 
guns.  The  most  imi>ortant  new  condition  present  during  rapid  Are  would  seem  to  If 
the  cuiiimiinication  of  aeiroator  amount  or  heat  to  the  bure  of  the  gnu,  having* ten- 
dency, by  its  espanaive  iorce,  to  aid  tho  powder  in  effecting  a  rupture.  If  the  gan  br 
fired  ruiiidly  bo  as  to  allow  little  time  for  the  bore  to  cool  between  each  discbarge,  il  ii 
beljerod  that,  tho  beat  communicated  would  e:cert  a  powerful  expanding  force,  while 
if  there  xbould  bo  long  intervals  between  the  ebots,  even  if  tlie  charges  were  eicewiTe. 
HiiScient  heat  to  biirHt  the  gun  might  not  bo  communicated  to  the  interior.  Id  report* 
of  ordnance  officers,  tho  effect  of  unequal  cooling  in  inaugurating  nufaTorabte  teiiBiau 
in  a  gun  cast  solid  and  cooled  wholly  from  the  outside  is  treated  at  length,  and  it  ii 
shown  that  (Issures  and  ruptnrea  have  resulted  from  the  contraction  toward  the  ont- 
side  as  the  gun  cooled,  and  it  is  stated  that  three-fifths  of  the  strength  of  the  gan  ia 
sipended  in  this  manner,  leaving  only  two-fifths  to  restrain  the  pressure  of  the  powder 


plied  to  the  Farrott  enn  were  intended  to  ntilize  this  force  of  contraction,  by  assisting 
the  strength  uf  tbe  iron  to  restrain  the  pressure  of  the  powder.  It  wm  aflerwud 
noticed  that  several  of  the  Rodman  guns  cast  hollow,  and  cooled  from  the  interior, 
burst  in  the  foundery  from  the  excess  of  this  force  of  contraction  exerted  in  tbe  opposite 
direction  from  that  before  referred  to. — (Eitraet  from  Ike  report  of  the  Joint  Ct^miUti 
an  Ordnance.) 

Thk  Stohy  uf  IHK  OfNS. — The  English  guns  are  made  in  the  most  eipenuve 
manner,  of  the  best  steel  and  wrought  iron,  costing  ten  times  as  much  as  onroaat-ili» 
ordnance.  Yet  the  Naval  and  Military  Gazette,  referring  to  them  in  an  article  entitled 
"  The  snicidal  system  of  rifling  British  guns,"  furnishes  alist  of  thirty-three,  having  ui 
aggregate  weight  of  four  huudred  and  fifteen  tons,  of  vanous  rifled  calibers,  raaging 
from  seven  to  twelve  inches,  which  had  lately  been  injured  or  disabled  on  the  bomc- 
station  alone. 

Thus  it  appears  that  our  English  cousins  have  found  that  tlirre  is  a  practical  diffi- 
culty attending  the  making  and  use  of  large  rifled  j^ns ;  but  they  have  only  got  half 
the  idea  as  to  what  the  ditnculty  is.  The  question  is  one  of  great  consequence,  in vidv. 
ing  millions,  and  it  is  gratifying  to  us  to  be  convinced  that  to  an  American  iuvealor. 
probably,  the  credit  must  be  given  for  having  discovered  the  errors  of  constroction  svd 
operation  attending  the  adoption  and  procurement  and  use  of  great  rifles,  togetber 
with  a  remedy  for  the  low  endurance,  so  simple  that  it  is  availabb  for  converting  our 
present  st«ck  of  smooth-bore,  cheap  cast-iron  guns  into  the  most  effective  riHe-gnQt 
possessed  by  any  nation  in  tho  world,  at  trifling  expeuse  and  withont  even  dismoniit- 
ing  them  from  their  carriages.  It  is  also  grati^ing  to  know  that  we  have  in  ooi' 
present  cabinet  a  Secretary  of  the  Navy  sufflciently  alive  to  the  necessities  of  the 
service  and  sufflciently  practical  to  comprehend,  not  only  the  intricaciefi  of  tbe  oom- 
ponnd  engine,  bnt  the  technicalities  of  a  subject  which  has  so  puzzled  the  most  ex- 
perienced experts  in  tho  world  as  to  be,  by  common  consent,  termed  "  tUe  ordnalif* 
problem,"  and  as  to  which  the  inability  to  see  clearly  through  its  solution  is  oonfesM^. 
even  by  tho  most  experienced. 

The  late  Admiral  Dahlgren,  the  late  General  Rodman,  and  many  oflScers  of  oat 
Engineer  Corps,  whose  attention  has  been  to  a  great  extent  directed  to  this  Hubject  for 
the  past  few  years,  have  placed  their  opinions  on  record  to  the  effect  that  we  have  not 
yet  secured  fur  the  United  States  service  a  reliable  system  of  rifle-guns,  of  caliber,  en- 
durance, and  power  sufficient  for  the  penetration  of  iron-plating,  such  as  forms  thr 
armor  of  modem  ships  of  war.  The  English  guns  greatly  exceed  onrs  in  power,  bal 
the  above  reference  to  their  "  cemetery  of  suicides"  is  a  plain  indication  that  tbey  Itrk 
tbe  requisite  endurance,  as  well  as  that  the  endnranoe  lh«if  jmm  U>  have  is  nucertais.  If 
the  amount  of  work  a  powerful  targe  gun  will  perform  oould  be  foretold  with  ccrtaint;. 
even  thongh  it  should  be  only  the  ability  to  endure  one  hundred  rounds,  it  would  be 
something  ;  but  experience  has  taught  all  nations  that  there  is  no  number  of  roanda 
Ihey  can  jirediot  any  guu  will  withstand,  however  strong  ita  material  or  constrnctioa 
may  be,  aud,  as  said  by  Admiral  Dahlgren,  "  it  is  the  uuoxpectt'd  bursting  of  gnai 
which  does  tho  mischief." 

[t  is  believed  that  the  upsetting  of  the  projectile  in  the  gun  while  it  lies  on  thr 
bottom  of  the  bure,  by  which  tliu  shot  is  increased  in  diauiuter,  bo  as  to  iiidcDtoi 
actually  penetrate  the  metal  of  the  gun  with  such  force  that  a  large  part  of  the  work 
the  powder  is  capable  of  performing  is  expended  upon  the  gun — having  a  lendeney  U 
burst  it — at  the  instant  the  pressure  of  the  powder  forces  it  tv  slide  out  of  thegun,  tlis 
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frietton  ftnd  abraaioB  wbich  resalt  detraotfrom  tLe  power  of  theprojeclile,Hliile  it  ex- 
pends the  diverted  force  to  theobject  of  bursting  tbegua.  It,  lieioK  projectile  foroe  to  the 
shot  we  waut,  instead  of  burst  gauH)  tbis  plan  cantamplates  bo  mountinji  the  sbot 
vithia  tbe  bore  tliatiC  is  in  efftict  suspended  ceutrally,  and  escapee  eeseutialT;  without 
any  oontaot  of  the  iron  of  the  shot  with  tbe  metal  of  the  Ei>ii>  t^Qil  with  greall;  ia- 
creased  force — tbe  very  condition  sought  for.  Klfle  projectilBa  nre  more  upset  in  tfao 
Waa  than  epberioal  onee  of  the  same  caliber ;  and  hence  it  is  that  rifln-euas  are  more 
liable  to  burst  than  smooth-bores.  However,  round-shots  for  larEo  caliheiB  are  also 
upset  JDjurionslj,  and  b;  removing  the  canse — indeutation,  abrasioDflrictioa — the  result, 
bnistin};,  will  not  occur. 

If  these  anticipations  are  realized  the  United  States  will  be  found,  as  if  by  magic, 
aa  well  or  better  prepared  for  offense  or  defense  than  any  nation  with  whom  Alabama 
claims  have  to  be  eettied,  and  hundreds  or  thousands  of  tons  of  old  iron  will  be  con- 
verted ioto  the eqnivalent  of  twenty  millions  of  gold. — (Tfalianal  BepabUoaji.) 


Ko.  S  a.]  48  Broad  Stukkt,  New  York,  JuJy  8,  1872, 

Qkhtlbkkm  :  I  propose  to  fabricate,  from  the  best  charcoal  neutral  cast  iron,  a  12- 
iooh  liBed  gun,  to  weigh  not  less  than  70,000  pounds;  tbe  gan  is  to  be  cast  hollow  and 
coaled  from  the  interior;  the  metal  necessary  to  secure  the  increased  weight  will  be 
principally  added  behind  the  rear  termination  of  the  bore,  but  io  addition  to  this,  be- 
gipniDg  with  a  muzzle  of  the  same  diameter  as  the  "IS-inch"  gun,  tbe  diameter 
will  be  gradaally  increased  from  the  nozzle  along  the  chase,  toward  the  breech,  oon- 
tioaing  alouf;  the  re-enforce  to  the  cascabel,  retaining,  with  the  aljove  differences,  as 
near  as  possible  the  same  general  ontline  of  form  as  l^bat  adopted  in  tbe  latest  "  lEi- 
ioch  "  gnns  doaigned  by  General  Rodman. 

The  gun  will  be  rifled  with  two  grooves,  after  the  plan  adopted  for  an  experimental 
([DD  now  nearly  ready  for  the  Navy,  which  is  more  fully  descril)ed  in  the  priuted  letter 
Addressed  to  the  Secretary  of  the  Navy,  referring  to  "  combined  rilie  aud  smooth  bore 
l{unB  ;"  a  copy  of  which  I  lay  before  you  herewith. 

Tbe  projectiles  also  will  be  essentially  tbe  same  as  those  iMing  provided  for  the  Navy 
experiraent  above  referred  to,  but  will  be  increased  in  neiglit  to  about  GOO  ponnds,  by 
iocresaing  their  length  while  retsining  the  ogival  point. 

In  designing  and  mannfactnring  this  gun  I  hope  to  innlce  a  gnn  which  may  be  ro- 
produced  cfaonply  and  rapidly  in  large  numbers  in  the  futurt^,  if  required ;  and  if  it 
xbotild  prove  as  succesafnl  as  I  anticipate,  and  which  shall  excel  in  power  and  uniform 
PDdaran(«  alt  that  was  anticipat«d  for  the  latest  English  35-lou  gun,  even  when  fired 
as  rspidly  as  possible  with  such  charges  of  powder  aud  weight  of  projectile  as  were 
eontemplated  by  tbe  designers  of  that  gnn,  viz,  100  pounds  of  powder,  with  a  600- 
poand  projectile,  and  tbat  it  will  charge  the  projectile  with  more  foot-tons  of  ability 
to  worh,  each  time  it  is  fired,  than  has  b(«u  achieved  by  that  gun  fur  aoy  sitiglo 

I  desire  to  stipulate  that  if  this  gun  is  ordered  from  me  I  shall  be  permitted  to  firs 
it  not  more  than  twenty  rounds,  after  it  is  rifled,  to  teat  t!ie  correclneas  of  tbe  depth, 
width,  and  twist  of  the  grooves,  aud  the  adjustment  of  the  projectiles  for  it,  beobre 
beinE  required  to  turn  it  over  for  ofScial  inspection,  test,  and  adoption  as  a  trial  gun 
liy  tbo  War  Department;  and  if  any  injury  to  the  gun  results  from  any  of  my  private 
experiments,  that  I  shall  be  permitted  to  supply  a  second  or  oven  a  third,  if  I  choose ; 
and  that  I  shall  not  be  required  to  deliver  any  of  the  first  guns  Xmake  to  be  aubmittod 
to  test,  if  I  give  notice  that  I  am  willing  to  make  and  supply  another  in  lieu  of  any  of 
the  first  gnns  I  make  which,  from  impert*ection  or  accident,  1  do  not  desire  to  offer  as  a 
trial  gnn.  I,  however,  only  desire  to  be  paid  for  one.  The  price  of  the  finally  offered 
and  accepted  gun  to  tie  the  sum  of  (45,000,  to  be  paid  to  me  upon  its  delivery  to  the 
United  States,  and  before  it  is  sulijooted  to  tbe  otflciBl  test. 

I  also  desire  to  stipulate  that  the  extreme  proof  of  !iO0  rounds  each,  with  100  ponnds 
of  No.  7  power,  and  a  projectile  of  about  600  ponnds  weight  sliall  be  applied  to  tbe 
gaa  I  make,  and  if  the  gun  withstands  the  test  without  bumtiug,  I  oitui  to  mnke 
twenty  or  more,  but  not  less,  of  tbe  same  quality,  material,  weight,  caliber,  and  model, 
for  the  price  of  (10,000  each,  and  to  provide  na  many  projectiloH  aa  may  be  required, 
of  tbo  kinds  used  in  the  trial  gun,  for  the  price  of  10  ceuts  per  pound. 

Upon  the  supposition  that  trial  projectiles  may  be  used  mom  iban  once,  if  repairtMl 
proptirly  after  each  round,  I  propose  to  furnish  as  many  priiJRCtilea  ns  are  neoemary  for 
;be  proof  of  the  gun,  if  not  more  than  one  hundred,  witliout  charge. 
Respectfully, 

NORHAN  WUKD. 

The  Qrdnan'cr  Board  on  Hkavy  Rivlrt)  Oni>>-ASCF.  ,  -  i 

,  ..C.oogic 
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Ij.  B.,Ha.  5.]  Auiy  Building,  New  York,  Julf  10,  \e-l 

Bir:  I  tun  directed  by  tbe  board  on  heavy  oannou  to  aelcnofrledfre  the  reeeipi  <• 
jonr  letter  (to  Colonel  CriapiD)  of  tbe  8th  instant,  and  the  KOoompuiyiDfc  proporiliop 
and  eiplaualiotii,  aod  to  state  tbat  the  board  is  read;  to  leorive  any  comninDiatia 
you  may  be  pleased  to  make,  cither  verbally  or  in  writing,  fiirtlier  relatiog  to  f*: 
jiIanB  tin  the  constraotion  of  heavy  cannon. 
Respeotfally,  yonr  obedient  servant, 


I*  B,,  Ho.  15.]  Army  Building,  Hkw  York,  Jutg  15,  IKTi 

But :  I  am  directed  by  board  on  heavy  cannon  to  inqnire  when  yoa  vrill  1m  trtdy  1'> 
pTaaenttbeadditional  plana,  or  views,  or  eipIanatioossuKgeated  at  your  last  ialtnln 
with  the  board. 

Very  reepectfnlly,  sir,  your  obedient  servant, 

C.  E.  DUITOS. 
Fini  iMBtnani  Ordnantt,  Bterrin. 

Norman  Wiard,  E«]. 


Ii.  B;,  No.  43.1  Unii  Ei>  States  Army  Buildinij,  New  York, 

Six  ;  I  am  directed  to  iiiform  yon  that  the  hoard  on  heavy  cannon  has  adjonnitd  i" 
AncniBt  7,  proximo,  by  whiah  dat«  it  is  expected  that  all  matter  inteodad  for  iti  ki»' 


Norhan  Wiard,  Esq. 


DR.   W,    K.    WOODBRIDGK, 

It  B.,  No.  3.]  Armt  Buildino,  Nbw  York,  Julg  10,  ISi 

Sir  :  1  am  directed  by  the  board  on  heavy  oaaoon  to  reqaest  that  yon  will  fornH 

for  its  information  anch  leoords  as  ma;  bcoii  file  in  the  Ordnance  Office  relatinglol'^ 

W.  E.  Woodbridze's  method  for  the  couatmctioa  of  cannon. 
By  direction  oftbe  board.  I 

Very  respectfully,  yonr  obedient  servant,  i 


Ordnance  Ofkicb,  War  Dkpastmrnt. 

K'MAiitf  ton,  Jul)  13,  Hon- 
our request  of  the  10th  instant,  papcn  fmsi  li>' 
S.  Wooubridge's  method  for  the  coustnietiiMi  ■' 
cannon. 

II  is  Dnderstood  to  be  Dr.  Woodbridgc's  desire  that  the  descriptions  of  bis  mrtl"''- 
cf  construction  be  not  made  pablio. 
By  order  of  tba  Chief  of  Oranaooe. 

Respectful];,  jour  obedleut  servant, 

S.  V.  BENfiT, 

Major  iS^  Ori—tn 
The  Prbsidest  OF  THE  Board  on  Hf^vv  Ordnance, 

Jms  BtiUing,  New  IWI, 
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Washington,  Jmla  39, 1850. 

Sts:  I  would  respectfully  infarm  you  tltat  I  have  invented  a  new  mode  of  making 
-cannon,  a  brief  deecrlptiou  of  wliich  I  hereiritb  forward  yon,  together  with  a  atate- 
uienl  of  BOtne  of  the  advantages  to  be  derived  from  its  nae. 

I  bare  alao  a  model  of  tbe  inveotioo  (a  gtin  of  i  pound  caliber])  which  HeTves  to  Hhow 
the  mode  of  manufacttire  and  the  great  strength  of  the  material  thus  obtained,  and 
-which  I  eliftll  be  liapp.v  to  exbibit  at  anj  time  or  place  fon  ma;  choose  to  name. 

I  am  aware  that  the  practical  utility  of  inventions  of  this  clasa  oan  be  fnlly  deter- 
mined ODly  b;  experimeuta  on  a  ecale  sufficiently  large  far  actnal  service,  and  it  iafor 
this  tea«on,  toguther  with  tbe  fact  that  I  faave  not  myself  the  means  for  trying  the  ex- 
periment upon  such  a  scale,  that  I  call  your  attention  to  the  subject,  with  the  reqaest 
that  au  examination  of  the  merits  of  my  invention  may  be  hod,  and  if  it  shatl  appear 
likely  to  r«Biilt  in  public  advantage,  that  yuu  would  recommend  an  appropriation  to 
be  made  to  defray  the  expenses  of  such  experiments. 

It  will  (;iva  me  much  pleasure,  if  desired,  to  mahe  personally  any  other  eiplanatiou 
orstatemente  of  fact  in  relation  to  tbeenbjoct,  so  fai  as  I  am  able,  whenever  they  may 
!ie  called  for. 

I  am,  sir.  with  great  respect,  vour  obedient  servant, 

W.  E.  WOODBRIDOE. 

M^or-Oeneral  WisFiBtD  Scott, 

Acting  Sterelary  of  War. 


(IndoraaniFDl.1 
ce  Department,  who  will  report  upou  tbe  merits  of 


A0OII6T  5, 1850. 


llmaimuUgta  of  a  nnt  -atode  of  nmlHiis  cannoti,  inrmUA  bg  William  E.  Woodbrulge. 

Th«  advantages  of  a  new  mode  of  malting  cannon  must  be  foand  either  in  economy 
or  id  an  Increased  capability  of  the  instrument.  It  would  doabtlesg  be  advantageous 
to  reptaoe  bronze  guns,  if  nsed  in  ordinary  naval  service,  with  caat  iron,  on  the  score 
of  economy;  and  it  has  been  found  advantageous  in  the  field  service  to  substitute 
bnMiES  for  cast  iron,  though  costing  j perhaps  four  timea  as  much,  on  the  gronitdof 
inoreaaed  capability. 

How  far  my  invention  may  be  serviceable  in  either  of  these  respects  will  best  be 
seen  after  a  flescription  of  it,  and  an  estimate  of  the  attending  expenses. 

The  mode  of  maltiag  cannon  which  I  propose  is  briefly  this :  I  take  a  hollow  cylin- 
der of  iron  or  steel,  the  internal  diameter  of  which  is  somewhat  less,  and  the  external 
diameter  of  which  is  somewhat  more  than  tbe  intended  caliber  of  the  gun,  and  the 
lenKth  of  which  exceeds  the  intended  length  of  the  bore,  and,  having  closed  one  end 
of  the  cylinder  with  a  cylindrio  plug  of  iron  which  is  allowed  to  project  from  the 
cylinder  about  three  timM  its  diameter,  I  wind  upou  the  whole  core  thus  formed  iron 
>r  steel  wire,  drawn  in  such  form  as  to  have  a  rectangular  trausveree  section,  in  close 


hpiral  layers,  sofBcient  in  number  to  give  the  rer|uired  thickness,  the  diceation  of 
Uie  spiral  beine  reversed  in  each  alternate  layer. 
The  core  ana  mass  of  wire  wound  n{)ou  it  I  then  place  perpeudicniarly  in  a  suitable 


furnace,  tbn  closed  end  of  the  cylinder  beingdown,  and  subject  it  to  a  heat  equal  to  that 
of  melted  bronze,  under  circnmstances  wnich  completely  prevent  its  oxidation,  and 
while  it  is  thns  heated  cause  it  to  be  surrounded  with  melted  bronze  so  as  to  lill,  from 
the  bottom,  the  spaces  between  the  wires,  thns  soldering  the  whole  together. 

It  is  now  allowed  to  cool,  and  is  turned  and  bored  to  the  required  dimensions. 

It  is  proposed  to  cast  the  trunnions  on  the  gun  in  tbe  process  of  soldering;  but  they 
may  be  forged  in  connection  with  a  ring  which  may  he  threaded  in  the  iuside  and 
screwed  on  the  proper  part  of  the  gun  threaded  to  receive  it. 

Tbe  former  method  is  preferred. 

It  is  believed  that  tbe  gT«at  strengtb  of  tbe  material  prepared  in  tbe  manaer  de- 
scribed is  satSciently  (tpparent,  and  the  model  which  I  have  ntaje  snSloieDtly  demon- 
BtratM  it. 
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It  is  inquired,  however,  trill  the  solder  interpenetrate  ft  TeryWfte  niauof  wire 
wound  as  you  propose  t  It  wonld  be  satisfactorv  to  answer  theqneitjoa  hy  theezperi- 
ment,  which  I  caonot  do  at  present.  Without  knowing  precisely  what  cadm  ia  ci- 
peoted  to  interrupt  the  flow  of  the  metal,  it  may  beeaid  tUat  the  condition  of  the  mux 
of  wire  in  the  midst  of  the  melt«d  solder  appears  to  be,  in  respect  to  interpeQettstios. 
analogoQB  to  that  of  a  similar  mosa  immersed  in  water,  exceptiug  that  the  sarTsce 
uttrnctioD  between  bronze  and  iron  appears  to  he  mnch  greater. 

That  the  closenpsn  of  the  winding  will  not  interfere  with  the  piiUftration  of  tbt' 
solder  may  be  inferred  from  the  well^nowu  fact  that  bra&ii  and  cop])er  ii»od  aa  Mildcr< 
will  enter  the  rlosi^st  joints  and  frequently  penetrate  between  the  fibcrH  of  appartntly 

It  is  also  to  be  coiiMldercd  that  there  will  be  no  tendency  to  "blow"  (as  the  expres- 
sion is  in  regard  to  casting)  when  the  melted  metal  is  poured  into  a  recontaclo  as  ho: 
oe  itself  J  for  any  substance  from  which  vapor  might  arise  will  be  already  volatiliml 
and  the  gases  expanded  so  as  not  to  be  ulTuctud  by  the  bent  of  the  melted  metal. 

It  has  also  been  suggested  as  an  objection  to  this  plan  that  by  the  alterations  o: 
temperature  to  which  agnn  in  snbjucteil  iu  repeatedttrinc  tliemetals  of  which  thegun 
is  composed  may  be  separated  iu  conscunence  of  tbeir  different  rateo  of  eipanaioi-. 
This  objettion  at  first  appears  to  be  sustained  by  facta  observed  in  relation  to  the  anion 
of  different  metals  for  varions  purposes  iu  the  arts;  but  it  will  bo  foond  in  every  caw 
where  separation  is  theresult  of  aUenmtionof  temperature  that  the  mass  of  both  meulB 
haa  borne  a  considerable  proportion  to  the  surface  of  union. 

The  principle  involved  in  the  consideration  of  this  subject  appears  to  be  this:  Wlii-fi 
the  force  and  motion  generated  by  a  change  of  the  temperature  of  the  metal  is  sofli- 
cient  to  overcome  the  elasticity  of  either  of  the  metals  joined,  it  will,  if  sufflcieotlj 
often  repeated,  result  in  the  sejiaration  of  the  metals;  but  if  the  force  or  motion  thui 
generated  is  insuHicient  to  uveruomo  the  elasticity  of  either  of  the  metals,  the  alterna- 
tions of  temperature  may  bo  repeated  any  number  of  times  without  effecting  a  dia- 
nnion  of  themetals,  and  they  will  cohere witha  force  eqnal  to  the  differfnce  betwern 
the  cohesive  strength  of  the  joining  metal  and  the  diiyoining  force. 

It  will  appear  from  the  application  of  this  principle  that  the  cohesion  of  the  solder 
under  the  conditions  in  wbicli  we  find  it  iu  our  <!anuou  (where  it  has  a  surface  of  aniim 
of  at  least  650  square  inches  to  the  pound)  cannot  be  materially  affected  b;  aoy 
changes  of  temperatnre  to  which  it  is  liable  t«  be  eipoaed. 

It  will  further  appear  that,  in  oousequenoe  of  the  metals  having  been  nnit-ed  at  a 
higher  temperature  than  that  at  which  the  cannon  is  naed,  its  strength  ia  iligUlf  ic- 
creaied  rather  than  diminished  by  an  elevation  of  its  ordinary  temperature. 

By  uniting  steel-wire  In  the  manner  proposed  we  obtain  a  material  of  abont  Ibtre 
times  the  strength  of  bronze  and  four  times  the  strength  of  cast  iron,  and  of  safBctenl 
hardness  and  elttsticity,  at  a  price  which,  it  is  believed,  will  readily  admit  of  id  nn- 
for  the  purpose  designed,  and  which  is  believed  to  be  poxticnlarly  adapted  to  the  ftb- 
rication  of  cannon,  which,  in  order  to  be  easily  transported ,  are  necessarily  made ligbl, 
and  of  cannon  of  very  large  caliber. 

It  ia  evident  that  field  and  mountain  howitzers  made  of  a  material  three  timesaii 
strong  as  bronze,  hut  in  every  other  respect  tike  those  now  in  use.  wonlil  in  all  chn 
be  as  serviceable,  aud  where  the  recoil  could  be  properly  controlled  would  possess  tbr 
ailditional  capability  of  throwing  solid  shot  with  the  charges  now  used  for  guns  of  tiK 
same  caliber.  Perhaps,  also,  with  a  material  of  the  strength  supposed,  the  length  o- 
howitzers  might  advantageously  he  increased,  the  weight  remaining  the  same. 

In  making  guns  of  increased  caliber  it  becomes  necessary  to  increase  the  thickntw 
of  the  metal  not  merely  in  the  same  ratio,  but  in  a  ratio  greatly  increased,  aa  appenn 
from  the  following  considerations: 

The  weight  ana  consequently  the  inertia  of  a  cannon  ball  is  increased  iu  propoiticii 
to  the  cube  of  ita  diameter,  while  the  surface  upon  which  the  propelling  power  acts  i-' 
increased  in  proportion  to  the  square  of  its  diameter ;  consequently  the  pressure  pT 
Equare  inch  must  be  increased  iu  the  ratio  of  the  cube  of  the  increased  diameter  to  it* 
Fijuare,  or,  which  is  the  same  thing,  in  the  ratio  of  the  increased  diameter  itself,  in 
order  that  the  propelling  puwer  may  be  in  the  same  ratio  to  the  inertia  of  the  na^ 
propelled,  a  condition  necessary  for  its  receiving  the  same  velocity. 

Accordingly,  if  wu  would  make  two  guns  capable  of  throwing  ballH  suited  to  their 
calibers  with  the  same  velocity,  but  whose  internal  diameters  should  be  to  each  olbr' 
ns  fonr  In  one,  we  must  give  to  the  larger  gnu  a  strength  sufficient  to  resist  four 
times  th<'  pressure  per  square  inch.  Upon  the  supposition  that,  with  a  given  diamettr 
iif  bore,  the  strength  of  a  cylinder  is  increased  in  tbe  ratio  of  the  inereaseil  thickoc*', 
(a  inle  which  is  proximately  true  when  the  thickness  is  small  in  proimrtion  (o  tlw 
bore,}  the  required  strength  would  be  attained  by  giving  the  larger  gun  sixteen  timr' 
th<'  thickness  of  the  smaller  one. 

Hut  when  the  tbicLuess  of  a  hollow  cylinder  is  proportionally  great  Ih»  rulebecoiD" 
very  erroneous,  so  much  so  that  it  is  found  that  very  tittle  increase  of  siroiiglh  isgivrn 
to  a  casf-ircn  rauuon  by  increasing  its  thickness  beyond  the  diameter  of  its  caliber- 
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it  of  proportioDal  thickoeFB  of  a  hollow  oyliuiler  to  iU  bore  deponds 
iticity  of  tliB  material  of  wliicli  it  is  iDOde ;  and  the  limit  of  the 
absolate  strength  of  which  it  ia  poHsible  to  give  to  a  hollow  cylinder  ilependa  npon 
the  tensile  elasticity  and  cohesive  atrength  of  the  materials  of  which  it  is  to  bo  made. 

The  ratio  of  the  absolute  strengths  which  itia  possible  to  eive  to  hollow  cylinders  of 
different  materials  having  the  aame  elasticity  is  the  ratio  of  their  cohesive  slreDfrths. 

Asinming  the  cohesive  strength  of  brazed  steel-wire  to  be  funr  times  that  of  cast 
in  n,  and  its  elasticity  to  be  equal,  and  that  cast  iron  in  sufQciently  strong  for  tnakioj; 
guna  of  seven  inches  diameter,  (4^pouDderB,)  it  will  appear  from  the  application  of 
the  rule  above  that  the  limit  of  the  absolnte  strength  which  it  is  poKsible  to  give  tu  a 
I'annoa  of  brazed  steel-wire  will  not  fall  short  of  that  reqnired  to  givu  lo  a  luill  weigh- 
lug  S,500ponDds,  the  velocity  now  given  to  a  42-poand  ball. 

The  advantage  of  gnoB  of  large  caliber  for  fortiScations  hciog  already  generally  oou- 
e«tled,  they  need  not  here  be  mentioned.  •  •  ■  • 


IN,  Jagualb,  ISiJl. 

Sitt :  In  consei|Dence  of  the  apparent  necessity  for  guna  of  greater  strength  and  en- 
(Inrance  than  are  produced  by  Bay  of  the  methods  of  manufacture  now  established,  I 
am  ted  to  present  anew  the  plan  proposed  by  me  at  the  Ordnance  Office  some  yearn 
since,  for  making  gnns  of  steel-wire  nnlted  by  a  non-fnsible  metal,  asking  anch  en- 
eouragemeut  as  you  may  see  fit  to  give,  by  ordering  a  small  number  of  )^us  for  tborongti 
trial,  or  otherwise. 

The  process  is  substantially  as  follows ;  The  wire  is  wound  in  coila  on  a  cylindric 
former,  somewhat  larger  than  the  intended  bore  of  thegiia,aeaBicieutnnmber  of  wires 
being  wound  at  once,  side  by  side,  to  produce  the  required  obliquity  of  the  turns,  in 
■mccessive  layers  of  opposite  twist,  tbeir  number  being  of  coarse  aumcient  to  give  the 
desired  exterior  diameter  to  the  gun.  When  thus  wnnnd,  the  maee  of  niro  is  inclosed 
in  &  tight  case  to  protect  it  from  oxidation,  and  is  heated  therein  to  a  temperature  some- 
wbat  above  that  rennired  for  the  fusion  of  the  metHl  to  be  used  fur  uniting  it.  When 
thia  is  accomplished,  the  uniting  metal  is  ran  in,  Slling  the  entire  apace  within  the  case 
not  occupied  by  the  wire.  When  properly  cooled,  the  gnu  is  boreal  and  finished  from 
the  moss  in  mnch  the  same  way  as  if  it  were  a  common  casting. 

The  bore  of  the  gun  will,  of  conrse,  be  made  entirely  in  the  jMinred  metal,  which  may 
be  a  hard  bronie,  resisting  well  at  the  aame  time  both  abrasion  and  corro«ioa.  The 
plan  is  applicable  to  large  and  small  gnns.  The  great  strength  and  freedom  from  con- 
cealed and  dangerous  imperfections  which  may  be  thus  obtained  need  not  bo  dwelt 

The  cost  of  manufacture  by  this  method,  after  the  first  arrangements  are  made,  it  is 
believed  need  not  at  most  exceed  that  of  bronze,  except  in  very  light  gnus. 

1  will  also  call  attention  to  a  device  for  very  readily  bursting  gnns,  a  small  model  of 
which  is  left  at  the  Ordnance  Department,  and  which  it  will  therefore  be  uuneceasary 
to  describe.  It  is  designed  to  be  useful  in  circumstances  where  the  enemy's  guns  may 
be  taken  iu  possession,  bat  cannot  be  reodereil  available  by  removal,  or  where  it  may 
be  nocGAsary  to  abandon  a  gun  to  tbe  enemy. 

I  would  be  glad  to  enter  into  any  arrangement  by  which  these  inventione  may  be 
rendered  serviceable  to  the  Goveronieut,  and  which  my  circumstances  will  permit. 
Very  respectfully,  yoar  obedient  servant, 

W.  E.  WOODBRIDQE. 
General  J.  W.  Ripi.f.v, 

Chief  of  Ordnaae*  DeparttiufHt, 


No.  84  Nassau  Stkeet,  New  Yokk, 

itoontcr  24,  1B64. 
6lR  :  As  tbe  nitoruey  and  agent  of  Doctor  William  E.  Woodbridge,  of  Litlle  Falls,  New 
York,  I  renpeotfuily  oail  the  attention  of  the  Ordnance  Department  to  his  improvement 
ia  the  metno<l  of  constrnctini;  cannon  relating  to  the  nae  of  steel  and  iron  wire,  united 
by  soldering  with  bronze  or' other  suitable  material,  which  may  be  generally  described 
as  follows:  The  wire,  which  is  square,  ia  closely  coiled  in  ,oblique  layers  of  reversed 
sniral,  over  a  coru  occupying  the  place  of  the  bore  of  the  gnu,  and  thereafter  heated  tn 
the  melting-point  of  bronze,  witbont  exposure  to  oxidation,  when  that  metal  is  sap- 
plied  in  a  stale  of  fusion  so  as  to  completely  interpenetrate,  surround,  and  unite  the 
if  wire 
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in  any  otlier  gnn  ne  know  of,  in  proportion  to  the  weight  of  piojuctiie,  therrbj  obtkis- 
ine  »  velocity,  penetration,  and  raoga  yet  nnsttained. 

A  model  gun  was  built  after  aljove  design  at  Washington  arsenal  [navy  yard]  DDdci 
auspices  of  Ordniinco  UorKHu,  during  Admiral  Dohlgren's  administration  as  ita  head, 
which  model  is  now  with  Mr.  Stevens,  of  SCeveos's  battery,  Hol>aken,'New  Jersey,  lu 
weight  is  145  pounds,  bore  2j  iucbea,  (not  taking  iutoacoount  the  groove;)  loi^est  di- 
ameter h^  inches.  A  piec^  was  cut  from  tbe  end  of  muzzle  of  this  model  gnn,  andite 
tensile  strength  oscerlHined  to  be  108,000  and  some  odd  poonda  to  the  square  inch. 

Captain  (Admiral)  Dablgren  was  then  at  work  on  his  own  gun,  and  the  interest  of 
Dr.  Woodbridge's  gun  was,  perhaps,  considered  adverse.  After  much  vexatious  delaj 
Dr.  W.,  finding  nothing  further  could  be  done,  left  Washing  ton.  The  ostensible  eicnae 
was  the  lack  of  time  and  opportonity  "in  tbe  midat  of  the  im]iortant  experiments 
being  made"  for  trials  nf  tbe  plans. 

This  model  gun  has  been  fired  a  little  more  than  »  hundred  tiuies  witU  very  beavv 
charges  coDBidering  tbe  weight  and  caliber  of  tbe  piece,  (1  pound  powder,  4  poonilt 
shot,)  and  is  a  conipleto  success.  Doctor  Woodbridgo  has  been  relying  more  npon  the 
logic  of  events  than  anything  else  for  bringing  about  the  introduction  of  bis  gun,  bs- 
lieving  that  his  plan  will  ovoiitually  be  adopted  from  tbe  necessity  of  such  gnus  in 
time  becoming  apparent. 

The  doctor  is  well  and  tavorably  known  as  a  scientific  man,  and  especiftlly  for  hij 
knowledge  of  ordnance,  &.c.  As  long  ago  as  ]d5'2  be  published  a  pampblut,  ^wttb  sev- 
eral illnstrations  as  to  form  of  cannon,  shell,  and  sabot,)  regarding  the  giving  of  tba 
rifled  motion  to  cannon  projectiles,  and  is  to-day  deserving  of  the  gratitude  and 
thanks  of  the  nation,  as  also  substantial  reward  from  Congress,  for  his  invaluable  dis- 
coveries and  services  in  rifled  ordnance  alone,  now  in  use,  disconnected  from  bis  name. 
Mi.  Watson,  Assistant  Secretary  of  War,.and  Major  Benton,  I  believe,  entertAin  good 
opinion  of  this  gun,  and  would  favor  its  being  tried  on  a  larger  scale. 

In  reply  to  my  letter  to  tbe  latter,  in  July  last,  as  to  having  trial  guns  built,  M^orB 
wrote,  "  The  proper  conrse  will  be  to  submit  a  plan  of  Doctor  Woodbridge's  gnn  to  Ux 
Chief  of  Orduaace,  General  Bsmsey,  and  state  for  what  price  the  doctor  wQl  famiih- 
one  or  two  of  tbeae  guns  to  the  Department.  If  the  Chief  of  Ordnance  desirMDiT 
opinion  in  the  matter  he  will  probably  call  upon  me  first  in  an  official  form.  I  Utink 
he  will  do  so,  as  I  have  paid  some  attention  to  the  subject." 

This  course  I  have  not  hitherto  piiiaued ;  the  doctoi^a  ill  health,  the  demands  of  lii> 
basinesB,  and  other  cireamstances,  have  prevented.  He  has  written  me,  however,  thst 
detailed  drawings  can  be  completed  and  furniBhed  if  neoeeaary  at  once,  which,  if  dssir- 
»hle,  I  will  Dirwaid,  and  can  also  submit  proposals  t4>  build  two  trial  guns,  one  of  inn 
and  one  of  ateel  wire,  of  say  H-inch,  (200  pounder,)  the  aize  recommended  by  Doelot 
Woodbrid^  the  same  to  be  built  by  Doctor  W.  at  Little  Falls,  where  he  liaa  the  re- 
quisite facilities  and  resides. 

Ur.  Hewit^  (Cooper,  Hewitt  &.  Co.,)  Trenton  Iron-Works,  oflers  to  build  two  snch 
trial  gnus,  if  requested  so  to  do  by  the  Ordnance  Deparl-m^it,  at  the  aotaal  owt 
Their  attention  has  been  directed  to  the  sotuect,  and  they  have  faith  in  tbe  efflcieocj 
of  such  guns.  Their  house  ia,  I  believe,  well  known  to  the  Department,  and  somewhK 
similar  business  has  been  heretofore  done  by  them  for  the  Department,  as  I  ani  infimiied. 
In  cose  of  snch  guns  being  built  by  Trenton  Iron- Works,  Doctor  Woodbridge  wd>U 
give  his  personal  attendance  and  superintend  when  necessary. 

I  inclose  a  statement  prepared  by  Doctor  Woodbridge,  comparing  Parcott  and  Dabl- 
gren with  proposed  steel- wire  guns. 

I  have  the  honor  to  be,  sir,  moet  respectfully,  your  obedient  servant, 

FRED.  B.  VAN  VLECK. 

Brigadier-General  A.  B.  Dybr, 

CM^  of  Ordnmct,  iTtuhington,  D.  C. 
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KKPORT    OF    THE    SECRETARY    Of    WAR. 


Wamhinuton,  February  1, 18K., 
8iR :  I  band  herewilb  a  deHcription  of  my  modo  of  fabricating  guna 


(12,000. 

XheBe  aro  Dot  prices  nbicb  would  be  sure  to  cover  the  ttccidauts  occurring,  even  iu 
the  long-practiced  art  of  foiinding,  and  coi^sequently  not  xucb  as  I  could  safely  agree  to 
famish  tbem  for. 

Would  iny  means  warrant  my  asBumiiig  any  necessary  risk  I  would  freely  do  w ;  M 
tbs  Qovemmeut  is,  however,  by  far  the  most  largely  interested  party  in  the  snceeM  of 
the  undertaking,  it  wonld  seem  to  be  more  property  the  party  to  assume  the  coat  of 
sneh  trials  as  may  be  expedient.  I  propose,  therefore,  to  produce  the  gnns  for  trial  ai 
a  ooBl  to  the  Government  of  the  actual  outlay  io  their  production,  and  doubt  not  thai 
I  can  give  proper  reference  and  security  in  regard  to  the  fidelity  with  which  tbemeaoit 
wonld  be  applied- 
Projectiles  for  the  testa  oouid  be  furnished  at  10  ceutsper  pound  at  the  present  price* 
of  metal. 

The  coat  of  guns  of  this  kind,  afler  establishing  theaanufactara,  does  not,  of  conrM, 
admit  of  as  close  deteriuinatioD  now  as  when  the  proposed  trial  guns  shall  have  been 

I  believe  that  one  hundred  guns,  each  of  6-iiicb,  6-iacb,  aod  10-inch  caliber,  cad  be 
famished  for  60  cents  per  pound,  of  steel  nire.  The  larger  calibers  would  cost  a  lit- 
tle more  than  these,  partly  on  account  of  the  great«r  proportional  expense  of  piepui- 
tion  on  a  smaller  number.  The  use  of  a  steel  tube  in  forioing  the  bore  wonld  oaow  a 
slight  addition  to  the  cost. 

ft  would  be  a  pleasure,  sir,  to  confer  petsonally,  if  deeired,  in  relation  to  the  dabjvct, 
with  yourself,  or  with  any  one  to  whom  the  matter  may  bo  referred. 
Very  respeetfally,  your  obeilient  servant, 

W.  E.  WOODBEIDGE. 
General  A.  B.  Dvkr, 

Ch(^  of  Ordnanee  Dcpartmeal. 


|Ioclo«ure.| 

w.  E.  woodbhidoe'b  mode  ov  fabricating  wife  guns. 

The  material  which  is  considered  beet  adapted  for  use,  in  the  form  of  wire,  in  tbcM 

Sane,  ia  steel  of  a  lower  degree  of  oarixiniMitioD  than  tool-steel,  an  artiol«  which  has. 
Driag  the  last  few  years,  been  brought  into  extensive  use,  and  which  appears  to  b« 
produced  with  great  uniformity  of  quality,  both  at  home  and  abroad.  The  wire  oseA 
ID  a  small  trial-gan  was  made  by  Messrs.  Cooper,  HuwiCC  &  Co.,  Trenton  Irou-Work>, 
and  was  of  excellent  quality. 

Iron  wire  would,  however,  serve  to  prodnce  a  gnn  of  great  tenacity  at  a  Iras  ex- 
peoa  1  than  steel.  1  have  observed  that  iron  wire  acquires  decided  increased  atroogth 
la  passing  through  the  treatment  It  receives  iu  the  gun-making  process ;  aud  it  woalil 
seem  to  me  well  worthy  of  comparative  trial. 

The  form  of  the  wire  is  sqnare,  with  the  comers  slightly  truncated.  The  metal  to 
be  used  for  uniting  (or  soldering)  the  wire,  and  which  also  constitutes  the  walls  of  tbe 
bore,  is  a  bronte  composed  of  Qve  p^^  copper  to  one  of  tin.  It  is  mnch  harder  than 
ordinary  bronze  gun-metal,  of  about  the  same  tenacity,  and  though  oonsiderably  len 
flexible,  is  sufficiently  extensible  for  the  purpose.  Its  fusing  point  is  somewhat  lower 
than  that  of  gua-metnl. 

The  first  step  toward  forming  the  gun  is  the  preiiaration  of  the  core  or  barrel  on 
which  the  wire  is  to  bo  wound.  The  form  of  this  core,  and  its  position  in  relation  M 
the  finished  gan,  is  shown  in  Fig.  1,  the  outline  of  the  gun  being  represented  by  dotted 
lines.  This  core  may  be  made  entirely  of  bronte  of  the  same  comfHiaitJon  that  ia  nseil 
for  uniting  the  wire.  For  gnns  of  considerable  size,  however,  it  is  donhtlesa  beet  t« 
make  the  part  of  smallest  diametor  (a)of  steel,  on  accoant  of  its  great-eat  strength,  and 
also  as  fnmisbitig  the  means  of  inserting  a  platioa  vent-piece  in  the  desired  positioii, 
as  will  be  further  explained. 

The  principal  cylindrical  portion  ef  the  core  should  be  snfflciently  larger  than  the 
intended  bore  of  the  gun  to  allow  of  finishing  the  bore,  including  the  rifling,  withont 
cutting  into  the  wire,  (as  the  bronee  ia  less  easily  corroded  than  steel,)  and  of  sntHcient 
length  to  allow  the  wire  necessarily  somewhat  irregnlarly  wound  at  the  iniiule-e°" 
to  be  cut  oft'  in  GniahiDg  the  gnn.    The  flanges,  h  c,  may  well  be  moile  of  ii«D. 


WJZZIAAI E.  -WO  01>BRWeES 


-^vr 


Jp^'''- 


tl 


Aff 


TSpp 


SktWAta  ^  Ctre^au-n-etiM^ 


..Coogic 


inyGoogIc 


^WOODBRJVaE  FUMNACM. 


/Itf/txtce  Plan  ^ Fuf'Httee^   a».X.kfft 


I'lOMam^nMBMl 


inyGoogIc 


CHIEF    OF    ORDNANCE.  '  475' 

Id  order  to  nind  tlie  wire  npoD  the  oote,  tLe  latter  is  placed  in  a  lathe  or  frame  pro- 
vided for  the  parpose,  with  means  for  lotatiOK  it  nith  snfHcient  force  to  prodace  the 
tension  necessary  for  clooe  niudnig.  la  makiu);  an  )5-inc)i  riQo,  about  tbirty-tiro 
wires,  i  inch  sqaare,  eliould  be  woniid  at  a  time.  An  eqnal  number  of  boles,  large 
euoagh  to  receive  the  wires,  are  to  be  miltlo  through  the  Snoge  cloHe  to  the  body  of  tEe 
core,  and  at  about  equal  diatances  from  each  other.  Into  tliese  tbe  wires  are  inserted 
»Dd  fastooed,  and  brought  together  into  a  baud  of  abont  eight  inches  iu  widlh.  This 
band  of  wires,  lying  closely  side  by  side,  is  passed  between  ninching-plates  designed 
to  prodnce  nearly  eqnal  pressure  on  all  the  wires.  Tbe  piuching-plates  are  mounted 
on  the  slide  of  the  lathe,  (or  equivalent  device,)  so  as  to  traverse,  at  the  pleasure  of 
the  operator,  a  liue  parallel  to  the  axis  of  the  core.  The  rotation  of  the  core  draws 
the  wires  between  the  plates,  which  are  advanced  ou  their  line  of  motion  with  such 
speed  OH  is  necessary  to  bring  each  turn  of  the  hand  nf  wires  in  close  contact  with 
its  predecessor.  When  the  flanse  at  the  opposite  eud  of  the  core  has  been  reached,  the 
obliqnity  of  the  wires  is  revetsed,  while  nuder  tension,  and  they  are  wound  in  a  spiral 
of  opposite  direction.  Tho  process  of  winding  is  thus  continued  until  completed,  when 
the  ends  of  the  wires  are  fastened,  It  is  not  necessary  that  all  the  layers  should  ex- 
tend over  the  whole  length  of  the  core,  as  tho  course  of  the  winding  may  bo  reversed 
at  any  point. 

As  wires  of  sufficient  length  cannot  be  oblaineil  iu  one  piece,  it  becomes  necessary 
to  join  theui,  which  is  done  in  the  course  of  winding,  though  tbe  ends  of  tho  wiroa 
iD^  be  prepared  in  advance. 

Fig.  3  will  snfficiently  indicate  a  method  of  forming  a  dove-taileil  lap  which,  with 
the  aid  of  a  simple  machine,  will,  I  think,  form  a  very  expeditious  and  good  mode  of 
joining. 

Brating  is  a  method  I  have  used,  and  which,  with  proiier  appliances,  admits  of  tol- 
erable expedition. 

The  wire,  wound  on  the  core,  is  inclosed  in  a  case  of  iion  before  being  subjected  to- 
tbe  heat  required  for  soldering,  te  protect  it  from  oxidation.  The  case  is  represented 
at  Fig.  2.  It  ma^  be  made  of  light  boiler-iron,  riveted  and  calked  like  an  ordinary 
boiler.  It  is  designed  te  part,  for  receiving  the  gun,  on  the  liue  a  b,  where  the  upper 
and  lower  portions  are  screwed  together,  threaded  rings  being  riveted  to  tho  plates 
Ibr  that  parpose.  Recesses  (o  d)  ore  made  in  the  case  te  receive  the  metal  which  is 
to  coQStitute  the  tmnnions  of  the  gun.  Extending  from  the  tup  of  the  cose,  and 
opening  from  its  interior,  is  an  iron  tube  (e)  of  sufficient  length  te  reach  through  the 
covering  of  the  furnace  when  tho  preparations  for  beating  are  completed,  and  which 
forms  a  part  of  an  arrangement  for  determining  when  the  boat  of  the  won nd  wire 
shall  have  attained  the  melting  point  of  the  bronze.  For  this  purpose,  two  steel  rods 
standing  perpendicularly,  one  resting  on  bronze  near  the  bottom  of  the  core,  and  tbe 
oAer  on  the  same  metal  at  its  top,  are  made  to  extend  np  tbroogh  the  iron  tube  and 
prqject  a  short  distance  above  it.  To  the  upper  end  of  the  iron  tube  is  fitted  one  of 
giMB,  closed  at  the  top.  This  permits  the  ends  of  tbe  rods  to  be  seen,  without  danger 
of  access  of  air  to  the  interior  of  the  case.  Tho  falling  of  tbe  rods  indicates  the  fusion 
of  the  bronze  on  which  they  rested.  Provision  for  the  escape  of  air  by  expansion 
during  tbe  heating,  and  alxo  during  the  pouring  of  the  brome,  may  be  made  in  con- 
nection with  this  tu1>e.-  The  aperture  by  which  it  is  intended  that  the  liquid  bronze 
shall  reach  the  interior  of  the  cose  and  the  wire  incloeeil,  Iu  the  process  of  soldering, 
is  situated  at  the  bottom,  and  is  shown  at/.  Fig.  2. 

From  it  a  short  tnbe  projects  downward  into  a  shallow  iron  cup  g,  attached  to  the 
tiottom  of  the  case,  thns  forming,  when  tilled  with  melted  bronze,  an  air-trap,  admit- 
ting the  flow  of  bronze  through  it,  hut  excluding  air  from  the  heated  iron.  Before 
exposure  to  heat,  the  aperture/ is  tightly  closed  oy  a  plug  of  bronze,  which  remains 
there  until  melted  from  its  place. 

Fig.  4  presents  a  section  and  Fig.  5  a  plan  of  tbe  furnace  to  bo  used  in  the  opera- 
tion. A  is  the  fire-place,  which  need  not  he  particularly  described,  it  is  tbe  gun- 
chamber,  the  position  of  the  case  inclosing  the  wire  being  abowu  by  tbe  dotted  liuesaii. 
Heat  from  the  fire  enters  the  gun-chamber  at  the  top  by  the  iluB  6,  and  is  drawn 
downward  about  the  case  and  its  contentR  to  tbe  ontlet-flue  d,  which  tnrna  upward 
and  enters  the  chimney  at  c,  nearly  on  a  level  with  the  tep  of  tho  chamber.  lioth  it 
and  the  flnee  are  inclosed  in  a  casing  of  boiler-iron,  strong  enough  to  resist  the  pres- 
sare  of  the  I  inn  id' bronze  they  are  destined  to  contain.    ' 

The  chamber  and  flues  are  formed  priucipuUy  hjr  molding  ou  suitable  patterns, 
the  casing  (which  shonld  be  made  so  as  to  be  rcaidily  taken  apart  and  rejoined)  cor- 
responding to  flasks  in  molds  for  ordinary  casting.  The  opening  e  in  the  cover  of  tbe 
'  chamber  admits  tbe  melted  bronze  at  the  proper  time.  A  furnace  for  melting  tbe  bronze 
is  also  requisite,  but  as  it  need  not  possess  auy  ]>eculiarity,  it  will  bo  unnecessary  to 
describo  it. 

Tho  preparations  for  tho  commencement  of  tho  process  of  soldering  consist  in  inclos- 
iog  the  wound  wire  in  tbe  case  prepared  for  id,  (the  muzzle  end  placed  npward,)  the 
arrangcufnts  d'^n-ribi^d  for  aacertaining  when  tbe  proper  beat  shalC  have  been  reached, 
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ftDd  placing  the  Kun-coBe  with  ita  conteotB  in  the  gnn-ohamker,  as  Topceeented  bj  At 
dotted  lines  io  Fig.  4. 

Anthracite  coal  may  be  nsed  for  fuel,  and  is  supplied  by  the  occasional  remoTkl  of 
tbe  cover  (A)  of  the  fire-place.  Small  openings,  (not  shown  in  the  fignre,)  tbruoghtbc 
wall  and  casing  of  the  gnn-ohamher,  permit  the  observation  of  the  coniparative  pro- 
sreM  of  the  heat  at  the  top  and  bottom  of  the  mass  being  heated,  which  servea  m  u 
indication  for  properly  regulating  the  draaght.  The  openings  are  provided  with  slipi 
of  mica  or  glass  to  preveut  the  eutrance  of  air  when  in  use,  and  witli  means  nf  prevent- 
ing the  escape  of  bronze  in  the  Iat«r  part  of  the  process.  The  npper  end  of  the  case  and 
its  contunts  will  of  course  heat  more  rapidly  than  the  lower,  and  an  indication  of  that 
ioct  nil!  bo  fonnd  in  the  descent  of  one  of  the  rods  seen  throueh  the  glass  tube  befora 
mentioned,  when  the  bronze  on  which  it  rested  (near  the  top)  has  Ixicome  fnsed.  IIm 
bronze  to  he  used  as  a  solder  is  now  to  be  made  ready  for  pouring,  and,  as  soon  >■  tlic 
Hecond  indicating-rod  is  seen  to  fall,  rnn  into  the  gun-chamber  through  the  openingc 
It  enters  the  gnn-case  at  the  opening  g,  in  the  bott^im,  and  the  fiow  most  be  continntd 
until  the  melted  metal  has  risen  to  a  height  sufilcient  to  cover  the  wire,  with  iobw 
allowance  for  contraction  in  cooling. 

The  dtanglit  fhrni  tbe  Are,  it  will  be  seen,  is  cnt  off  by  the  closare  of  the  flue  rf 
by  tbe  liqnid  metal.  It  is  re-establislied  across  tbe  upper  part  of  tbe  chamber  by 
pusbiog  in  tbe  brick  I:,  Btted  at  the  oiitsot  for  removal.  By  this  means  the  upper  put 
of  tbe  case  and  the  metal  contained  are  kept  at  a  heat  nbich  insares  tbe  coolineof 
th«  lower  part  of  tbe  mass  first;  a  condition  desirable  for  insaring  the  perfect  solidity 
of  the  bronze.    Id  order  to  lessen  as  uinch  as  possible  the  amount  of  brouKe  employed, 
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fioe  for  properly  conveying  the  heat  from  the  fire.    Judging  from  past  obeervatioB. 
one  inch  will  be  ample  for  an  B-iucb  gun. 

It  will  also  be  desirable,  in  large  guns,  to  place  within  the  core  an  iron  tube  neulj 
filling  its  cavity,  closed  at  the  bottom  and  supported  by  tbe  steel  barfoming  thelowet 
termination  of  the  core.    This  would  allow  cooling  from  tbe  interior,  if  deoirable. 

Provision  must  of  course  be  made  for  preventing  the  wire  from  floatlDgia  tbebrwue, 
bat  it  will  hardly  be  necessary  to  particularize  the  means. 

The  oxidation  of  tbe  cose  and  the  adhesion  of  tbe  bronze  to  It  may  be  almosi  en- 
tirely prevented  by  coating  it  with  a  wash  containing  common  elay  and  pulveriied 
anhydrous  borai. 

when  the  contents  of  the  furnace  have  cooled  sufflctently  the  casing  of  the  goo- 
chamber  is  removed,  and  then  the  walls  of  the  chamber  itself  Tbe  envewpe  of  bronie 
may  be  removed  from  the  gun-case  either  before  or  after  the  mass  is  taken  to  the  laths. 
The  ends  of  the  block  of  united  wire  and  bronze  are  first  tnmed  down,  to  show  witk 
]>reoiBion  the  proper  points  for  centering,  and  afterward  the  gun  is  bored  and  fiDtsbedi 
mnoh  in  tlie  ordinary  way- 
It  is  proposed  t^  conform  the  model  of  the  gun  in  some  respects  to  the  mode  of  inaa- 
ufaotnre.  The  proposed  model  is  represent^  in  Fig.  6.  The  termination  of  ths  bote 
at  the  rear  is  made  somewhat  conical,  following  in  part  the  contour  of  the  ioner  Itjit 
of  wire.  The  tmnnions,  which  are  formed  of  the  bronze  filling  the  recessea  e  d  in  the 
giin-caso,  are  shorter,  and  larger  in  diameter,  than  in  guns  of  the  common  model.  Tbs 
vent  enters  the  bottom  of  tbe  bore  in  the  line  of  the  axis  of  thA  gun,  extending  bat  ■ 
short  distance  in  tbe  rear  of  its  inner  orifice ;  its  courso  is  bent  at  a  right  angle,  and  il 
reaches  the  exterior  of  the  gan  through  a  st«Bl  vent-plug.  If  desirable  a  platins  vent- 
piece  may  be  very  securely  inserted  at  the  inner  orifice  by  excavating  the  forward  eoit 
of  that  part  of  the  core  mentioned  as  betn^j  preferably  made  of  steel,  (a.  Fig.  1,)  ta 
receive  the  block  of  platioa  before  tbe  soldenng. 

For  ri fie  cannon  in  which  a  soft  metal  is  forced  into  the  grooves  by  the  action  of  tlio 
powder  in  giving  rotation  to  tbe  projectile,  it  is  proposed  that  the  grooves  should  termi- 
nate Jnst  iu  advance  of  the  position  of  the  expanding  metal  in  the  loaded  gun,  and 
attain  their  depth  gi^ually  at  a  short  distance  (say  one-third  of  a  caliber)  fortber 
forward.  The  object  is  to  prevent  the  escape  of  gas  through  the  grooves  before  the  soft 
loetal  has  fully  expanded. 

For  rifles  of  very  large  caliber,  at  least,  I  propose  the  plan  sncDesafally  tried  bj  nw 
at  Fort  Monroe  in  1850,  with  a  little  modification  of  form.  Thebinderpart  of  theiron 
portion  of  the  projectile  Is  tapered  toward  though  not  quite  to  the  rear,  (which  i»» 
little  enlarged,)  and  receives  a  ring  of  soft  brass,  which  may  be  cast  upon  il,  and  whlM  ■ 
bas  its  outer  surface  fitted,  with  a  proper  allowance  for  easy  loading,  to  the  bore  of  the 
gan,  including  tbe  grooves.  A  deep  circular  cbannel  may  bo  made  in  the  base  of  tb* 
ring  to  aid  the  expansive  action.  • 

!^g.  7  will  assist  in  giving  a  more  exact  idea  of  the  projectile.  Rotation  la  im- 
parted to  the  body  of  the  projectile  through  tbe  Mction  of  the  ring  upon  it,  andir 
'pressure  of  the  fired  powder. 

This  rotation  being  lees  instantaneously  commnnicat«d  than  it  would  be  if  tbe  ■v"'^ 
taking  hold  of  the  grooves  were  rigidly  attached,  tbe  strain  and  friction,  both  in  H« 
grooves  of  the  gun  and  on  the  projections  entering  them,  are  diminished.    Of  conn^ 
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niiia  deaiKoed  for  use  with  this  projectile  will  Dee<l  to  liave  tbe  groovea  carried  u  far 
back  BB  tEe  forward  end  of  the  cartridge. 

Whether  ileel  or  the  hard  brooze  proposed  to  be  naod  in  these  gons  would  prove  the 

more  desirable  material  for  the  walla  of  the  bore  can,  perbaps,  be  determined  only  byex- 

parlmeots,  butitoiaybe  well  to  remark  that  the  solid  anion  between  the  metals  em  ploy  etl 

■n  ihi.  HT....^.  ^^..1.1  reiiiove  all  olijectiaii  to  forming  the  bore  io  a  comparatively  thin 

be  wire  might  be  ilicectly  wound. 

CintwrifMi  of  pi'opoied  t^inrk  Tijte. 


Diameter  of  bore,  (<  inches. 

Length  of  bore,  13d  inches. 

Whole  length  of  fpin,  150  incshes,  (1^  feet.) 

Greatest  diameter,  24  inches. 

Diameter  of  trannions,  10  inches. 

Length  of  trunnions,  'A^  inches. 

Weight  of  Eun,  abont  14,0W  pounds. 

While  it  is  believed  that  a  gun  of  the  above  dimensions  would  ba  fully  able  to  sus- 
tain a  large  number  of  discbarges  with  projectiles  of  300  pounds,  and  charges  of  50 
ponods  of  po*rdoT,'it  wonld  doubtless  bo  a  great  advance  on  results  yet  attained  to 
produce  a  gun  capable  of  proper  endurance  with  charges  of  30  or  even  25  pounds  pow- 
der and  projectiles  of  full  weight.  It  may,  therefore,  be  suggested  as  tbe  part  of  pra- 
dBDce  to  make  tbe  flret  tests  with  tbe  lower  charges,  and  stibttequently  to  employ  the 
largest. 

L.  B.  No.  A.1  Army  Building,  New  York,  JhI^  10, 187^. 

Sir  :  I  am  directed  by  tbe  board  on  heavy  cannon  to  write  to  yon,  stating  that  the 
board  has  been  infoimed  that  there  is  at  your  post  a  piece  (or  pieces)  of  au  azperi- 
mental  gnu,  taken  from  one  made  by  Doctor  W.  E.  Woodbridge  several  years  ago,  and 
experimented  with.  If  this  information  be  correct  the  boara  requests  thut  yon  will 
forward  these  apecimeus  to  it,  together  with  snch  information  as  yon  cnu  furnish  re- 
lating to  them. 
By  direction  of  tbe  board. 

Very  respectfully,  your  obedient  servant, 

C.  E,  DUTTON. 
Firtt  LienifHanl  Ordnancr,  Ittei/rdrr. 
H^jor  J.  G.  BeNTON, 

Commanding  Springfield  Armorg. 

Ho.  15.]  National  Aiemorv, 

SpringfieU,  ifluiiKkuteltt,  Juljf  11,  lS7tJ. 
Dkar  Btr  :  lu  answer  to  your  letter  of  tbe  lOth  instant,  I  have  to  reply  that  no  sped- 
iBSiia  from  the  Woodbridge  trial  gnn  can  be  found  at  this  armory. 

A  specimen  taken  from  near  the  muzzle  of  this  gun  was  submitted  to  the  Ordnanon 
OffloB  in  1)JG3  or  1863,  which,  according  to  my  recollection,  had  a  tenacity  of  1 10,000 
ponods  per  square  inch.  This  specimen  was  left  by  me  in  the  War  Department,  where 
■tgot  mislaid,  and  oonld  notafterward  be  fonnd.  The  trial  gnu  made  by  Doctor  Wood- 
bridge  at  the  Washington  navy-yard  was  tested  here,  and  alterward  sent  to  the  Ord- 
nance Office,  wbei«  I  onderstand  it  now  is. 
Your  obedient  servant, 

J.  a.  BESTON, 
Major  Ordnance,  Commandiyig, 
Lieateaant  C.  E.  Ddtton, 

Board  aa  Htaiig  Gum,  New  York  City, 

Cara  Cofonel  Crigpin,  OrdnaiuM  Ageniy. 

No.  «.]  Nkw  VoiiK,  jHlf  IC,  1872. 

Sir:  I  have  the  honor  to  present  herewith  a  general  description  of  the  plan  of  con- - 
strncting  heavy  ordnance  prO|K>sed  by  me,  respectfully  requesting  that  it  may  be  sub 


r,  very  respectfully,  yonr  obedient  servant, 

W.  E.  WOODBRIDOU. 


,;,  Google 
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rian  proposed  hy  W.  E.   fVoodbridgt  /or  (*'  conttruclioii  of  krary  raiwo«. 

The  material  of  irhich  the  gno  is  to  be  priDcipslly  coinpoeed  is  steel  nire,  dnvn 
tiqniire,  with  the  coTDcni  Hlighttj  traocated. 

This  is  to  be  wound  on  a  steel  tabe,  in  sucDCHsit-e  spiral  layers.  A  sufficient  nnmbn 
nf  wires  am  to  bo  wound  at  once  to  form,  wbeo  |>lawd  side  by  side,  a  band  about  equal 
in  width  tolbcdiameterof  tbeluteudedbore  of  the  gun,  which  will  give  them  Uia  proper 
obliquity. 

The  tube  IN  io  he  closely  covered  in  this  way  from  end  to  end,  and  with  layer  oAer 
layer,  until  the  mass  baa  reached  the  size  of  the  intended  j[un. 

The  wholo  IB  then  inclosed  in  an  air-tifcht  case  of  boiler-iron,  aoi),  thus  protected 
from  oxidation,  is  heated  to  the  meltloK  point  of  bronzo,  when  liquid  bronze  is  aup- 
plied  so  OB  to  interpenetrate  the  mass,  and,  when  cooled,  unite  it  iu  one  solid  piece,  to 
be  Afterward  turned  and  finished  to  the  proper  form  and  dimenHioDt. 

Steel  of  a  rather  low  degree  of  carbonization,  (snch  Hs  will  take  bat  little  temper,)  it 
considered  best  for  making  the  wire  to  be  employed.  An  excellent  gaalitj  bas  been  ob- 
tained both  from  Messrs.  Cooper,  Hewitt  &,  Co.,  of  Trenton,  and  from  Hernrs.  Baney, 
Welles  A  Co.,  of  Pittsbnrgb.  The  large  demand  for  steel  wire  which  has  arisen  dorini 
the  last  comparatively  few  years  has  led  to  increased  skill  in  the  selection  of  ingots,  and 
to  its  production  with  great  uniformity  of  quality.  If  it  were  neceeeary,  the  poMession 
of  the  requisite  propeAies  in  each  piece  of  wire  tnight  be  determined  with  very  con- 
Hiderable  accuracy  by  twisting  a  piece  2  or  3  inches  long  in  a  simple  machine  which 
wonld  ahow  at  once  the  force  required  for  a  given  angular  torsion,  and  the  limit  of  ib 
capacity  to  twist.    The  size  I  have  been  led  to  prefer  is  three-tenths  of  an  inch  sqnare. 

The  steel  tube  on  which  the  wire  is  to  be  wound  shoald  at  ieaat  be  thick  enough  to 
permit  being  rebored  to  the  proper  caliber  and  rifled  without  cutting  through  it,  (ai 
it  wonld  be  undesirable  to  have  the  surface  of  the  bore  preeent  two  mettLla,)  aonie 
atlowBuco  being  made  for  a  slight  possible  swaging  or  warping  in  the  process  of  con- 
Htmction.  In  some  instances  it  may  be  desirable  to  increase  the  thickness  of  the  tabe, 
the  only  objection  in  any  cose  being  the  substitution  of  the  inferior  metal  of  tbe 
tube  for  the  stronger  material  Barronnding  it.  The  length  of  the  tube  should  exceed 
the  intended  length  of  the  gun,  and  it  should  be  provided  at  each  end  with  a  flansr, 
screwed  ou,  the  llanges  being  serviceable  for  fasMuing  the  ends  of  the  wires  and  for 
secnrity  in  handling  after  winding.  It  should  also  be  closed  at  the  breech -end,  and 
for  a  muEzle-loader  the  diameter  of  the  metal  nay  be  redaced  in  the  rear  of  the  bot- 
tom of  thu  bore. 

For  winding,  the  tube  is  rotated  in  a  lathe  or  winding-machine,  nod  the  wiru  drawn 
between  friction-plates  which  are  carried  with  a  rt^gulatcd  motion  in  a  line  panHrl 
with  the  tnbe. 

In  beating,  the  closed  end  of  the  tube  Is  placed  downward. 

The  trunnions  of  the  gun  may  consist  of  bronze  employed  in  the  proceas,  spaces  for 
receiving  the  luetal  being  provided  within  the  case,  protecting  the  wire  from  oiidatioo. 

The  beuting-chnniber,  in  which  the  case  inclosing  the  wound  wire  and  tnbe  is  placed 
before  the  application  of  heat,  is  no  larger  than  is  nH(aL8ite  to  afford  aufflcient  spaee  far 
the  draught  from  the  furnace  to  convey  the  heat  from  the  furnace  with  proper  rapidity, 
iin  inch  on  all  sides  being  enough  for  a  ver;  large  gun. 

The  flue  bringing  the  heat  from  the  furuace  slionld  enter  the  chamber  at  the  ton, 
above  the  protccting-case,  and  the  flue  by  which  the  eases  leave  the  chamber  sboDld 
have  its  beginning  nt  the  bottom,  but  Bhunld  be  carried  np  near  the  side  of  the  cham- 
ber to  about  the  level  of  the  entering  flue.  The  walla  of  the  chamber  and  fluee  must,  of 
'course,  be  composed  of  refractory  materials,  and  tbey  mnst  also  be  incased  in  iron  of 
such  thickness  as  to  enable  them  to  enstaiu  a  colnniii  of  metal  of  a  depth  eqoal  to 
their  height.  They  may  conveniently  be  formed  of  ground  fire-brick,  with  a  anitll 
admixture  of  clay,  moistened  and  rammed  around  patterns  of  proper  form. 

For  the  purpose  of  ascertaining  the  progress  of  neatinc,  and  wlieo  the  propertem- 
peratnre  shall  have  been  obtained,  pi'^cs  of  bronze,  on  which  perpendicular  rods  nay 
rest,  are  pliiced  witbin  the  tube,  one  at  the  bottom  and  another  near  the  top.  A  tabe, 
extending  from  the  top  of  the  protect ing-case  tliroujjh  the  cover  of  the  hcating-cbam- 
ber,  and  titted  with  a  glass  tube  at  its  top,  permits  tlie  upper  ends  of  rods  Rtandinc  os 
the  pieces  of  bronze  before  mentioned  to  be  scon.  The  dropping  of  the  rods  will  in- 
dicate the  molting  of  the  pieces  by  which  they  are  aupported. 

The  fluid  bronze  for  uniting  the  wires  is  admitted  through  the  l>ottom  of  the  csm'. 
The  opening  For  this  purpose  is  provided  with  a  short  tnbo,  projecting  downward  iaW 
a  shallow  iron  cup  properly  secured  in  place.  TIHb  tul>e  is  plugged  with  bronze  uDtil. 
iu  the  progress  ot  heating,  the  plug  is  melted  from  its  place,  when,  being  received  in 
theenp,  a  liquid  valve  or  trap  is  formed,  preventing  access  of  air  to  the  interior  of  ttt 
ease,  but  reatly  to  admit  the  melted  bronze  when  poured  into  the  heating-chaiuber. 

Pouring  the  metal,  of  course,  cuts  off  the  draught  from  the  8re  by  clueing  the  Sat 
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leading  fhini  tiie  chamber.  Ah  it  U  dMirable  tlint  the  appet  eud  of  tbu.giin  abonld 
cool  last,  pioviaion  is  made  for  re-eatabliBbiDg  Cbe  draught  tbrougb  the  upper  pari  of 
the  heatJDg-ob  amber. 

The  BdvaDtagcB  of  a  proper  distribntioQ  of  initial  atraioB  ma.v  be  gaiobil  by  cooliojt 
from  the  interior,  in  the  maooer  practiced  by  the  Inte  General  Rodman  with  cast-iron 
gnns,  and  it  is  proposed  to  employ  a  cnrrent  of  air  for  that  purpose. 

I  refrain  from  diacudsing  here  tbe  tlieory  of  this  mode  of  construction,  bot  irilt  ¥617 
rcep«otfully  refer  tbe  board  to  some  of  the  practical  reaulbi  as  shown  in  tbe  small  eun 
made  at  the  Wasbingtoo  nnvy-vard,  and  finally  tested  by  Colonel  Latdley  at  Spriog- 
•ield.     Colonel  Laidloy's  report  is  supposed  to  he  before  the  board. 


L.  B.  No.  18.]  Arhv  Building,  Nkw  York, 

Jttlg  16, 1872. 
GDnxBUEN :  I  am  directed  by  the  board  on  heavy  cannon,  sow  in  seasion  in  this 
ritr,  toioquireof  yon  at  what  price  yon  can  famish  steel  wire  three-teutbs  inch  sqaare, 
in  large  quantity ;  what  teaaoity  you  woald  utimate  it  to  pOBsewj  and  whether  yoa 
have  made  any  ezpenments  to  determine  whether  the  tenacity  b  injared  by  keeping 
tbe  wire  at  a  red  heat  fiir  fanr  or  five  days ;  if  so,  what  are  the  results  of  these  trials. 
Very  respeotfully,  sir,  your  obedient  Berrant, 

C.  E.  DUTTON, 
FinI  Lifulfnanl  OrdHaiiee,  Keeirder. 
HesHrs.  Cooper  St  Hewitt. 


No.  46.]  New  York,  July  19, 18^. 

Dkar  But :  We  bave  received  ananswer  to  your  letter  of  16th  instant  from  oar  man- 
ager, from  which  it  appears  that  experiments  would  be  neoeuary  in  order  to  give  exact 
answers  to  yonr  qnestlons.  In  a  general  way,  however,  we  would  recommend  the  use 
of  Martin  steel  as  the  most  nniform  in  quality,  if,  as  we  anppoee,  tiie  wire  i#  to  be  oMd 
for  tbe  manufacture  of  cannon. 

The  tenacity  of  tbe  iwfl  steel  may  be  safely  estimated  at   1!^,000  pounds  per  square 

The  experiments,  however,  would  probably  show  a  higher  range,  especially  if  the 
wire  is  hard-drawn. 

We  have  made  no  special  eiperimonts  in  order  to  determine  the  effect  of  exposing 
the  wire  to  a  red  heat  for  four  or  Bve  days,  but  can  readily  do  eo.    . 

Our  general  experience,  however,  ia  sufficient  to  enable  ng  to  say  that  the  tenacity  of 
tbe  wire  would  be  reduced  by  such  exposure,  but  how  much  would  be  a  matter  of 
ceqjectare. 

J^umine  that  tbe  wire  is  to  be  accurately  drawn,  and  all  defective  pieces  r^eoted, 
we  (biuk  that  the  price  would  be  alraut  16  cents  per  pound. 

We  regret  that  we  cannot  be  more  precise  ia  our  ansn-or,  but,  if  the  board  desires, 
we  wilt,  Willi  pleaenre,  institute  a  series  of  experimente  which  will  serve  to  give  exact 
Information. 

We- bave  the  honor  to  be,  very  respectfully,  your  obedient  servants, 

COOPER,  HEWITT  *  CO. 

Captain  C.  E.  Dutton, 

Iteeorder,  4^.,  Armi/  liulldingv. 


L.  B.  No.  SS.]  Armv  Bdildino,  New  Youk, 

Jtth  18. 1878. 
Sir  :  Tbe  board  on  heav^  cannon  rBspectfully  re4)neet  that  yon  will  forward  for  its 
Infonnation  the  report  of  Llenteuant-Colonel  Laidley  upon  the  trial  of  Dr.  W.  B. 
Woodbridge's  gnu  at  Springfield  Armory  io  1865. 
Very  reepeotfullyi  sir, 

R.  H.  K.  WHITELEY, 
Colonel  of  Orinanoe,  FrtMmt  of  Board. 
The  Chikf  of  Ordnanck. 
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Mo.  44.]   .  Ordnance  Okfice,  War  D 

Wtukiiigton,  Jidg  19,  isn. 
8ik:  Complyin);  ^ritli  ;oui  reqaest  of  18th  iDitant.  I  send  herewith  •  omf  of  CoV 
enel  Laidley'e  report  opon  tha  trial  of  Dr.  W.   E.  Woodbridge'a  gna  al  SprinirfifM 
Armory  in  1865. 

Re«peatfully,  your  obedient  aeivant, 
By  Older  of  the  Chief  of  OnlDance. 

8.  V.  BENfiT, 
Major  of  Ordnanct. 
The  Prehiokst  ok  thk  Board  on  Hbavv  ORHNANCf. 


Ho.  44.]  Mationai.  Armory, 

Sprinsfield,  Julg  15, 18%. 

Sir  :  I  have  the  honor  to  report  that,  in  obeilinnce  to  yoar  orders  of  Maroh  6, 1  htivt 
tested  the  Bteel-nire  and  broDEe  gun  of  Dr.  W.  E.  Woodbridfte,  And  I  iocloae  hBrewitb 
tabnlar  Htatemeata*  of  the  number  of  rounds  and  ohar|^  naed,  and  the  oorresponding 
enlargements  of  the  bore,  together  with  BtcetebeB  of  the  gan  and  pmjeotile. 

For  the  facility  of  monn ting  the  gun  I  cbascd  athreul  ou  its  exterior  aorfaee  ud 
Borewed  on  a  band  to  which  trnnuione  were  welded ;  the  band  was  H  tnchea  wide  uul 
.625  ineh  thick.  The  gun  was  then  monnted  on  an  old  field-carriage.  The  gnu  hid, 
when  the  firing  commenced,  a  projecting  vent-piece  of  steel,  and  aDahlgren  chamber. 

At  the  one  hundred  and  Blxty-Beventh  round  tbe  yent-piece  brolie  off,  and  it  wia ob- 
served that  tbe  bore  was  elongating  rapidly,  so  that  I  deemed  it  proper  Co  bore  out  tlit 
chamber,  to  fill  it  up  with  a  copper  ping,  and  move  tbe  vent  forward  some  three  incbea 
imerting  a  copper  veot^piece. 

Alter  the  twentieth  round  a  crack  was  observed  in  the  bore,  runniDg  from  (he  miu- 
ile  along  the  edge  of  a  groove,  five  inches  in  length. 

At  the  four  himdredtb  round  a  small  crack  was  observed  in  the  rear  side  of  the  trun- 
nion-band. 

After  the  one  thousandth  round  tbe  vent-piece  had  started,  and  woe  replaced  b;  * 
■ew  one. 

At  the  one  thousiuid  one  hundredth  round  tlie  tmnnion  was  so  muob  bent  aa  b> 
render  the  elevaCioa  of  the  gun  difficult ;  and  at  the  one  thousand  three  bnndred  and 
twenty-eevonth  round  the  trunnion-band  opened  and  the  gnn  recoiled  out  of  it,  stht- 
iaea  wooden  hQilding  with  such  force  aa  to  go  through  ita  side. 

The  bore  is  much  worn  at  tbe  seat  of  the  snot,  particularly  on  its  upper  half  surfact, 
in  the  grooves,  where  holes  are  worn  to  the  depth  of  .35  iuch  and  1  inch  in  lengtli. 
The  core-piece  at  the  muzzle  is  much  bume^,  and  has  a  honey-combed  appearance. 

The  greatest  enlbrgement  of  the  bore,  in  rear  of  the  seat  of  tbe  shot,  caused  by  Ibe 
one  thousand  three  hundred  and  twenty-seven  rounds  of  excessive  charges,  Is  only  seveo 
thousandths  of  an  inch,  and  there  are,  as  yet,  no  indications  of  the  gnn  giving  way  in 
any  part. 

It  was  Intonded  to  carry  the  trials  further  but  for  the  breaking  of  tbe  trnnnioi- 
bond;  it  is,  however,  believed  that  tbe  object  of  the  exporimenttoteBtthestrengtiiaiiil 
endurance  of  the  gun  has  been  already  folly  attained,  and  tlie  strength  and  endurance 
of  the  gun  abundantly  deiuoustrated. 

Very  respectiully,  1  am,  sir,  your  obedient  servant, 

T.  T.  S.  LAIDLEY, 
Jf«jor  of  Ordnancf,  CoMwandiif. 

Brigadier-General  A.  B.  Dver, 

C\i^  of  Ordnanoe,  Wa»hiiigton,  D.  C. 

■Targl^rKord  of  arinEsmilted  from  this  patillCBtloD. 
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JfcMHroMnfa  of  IA«  frore  of  Dr.  Woodbridg^t  inra  gun — Continaed. 
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New  York,  July  S5,  ISK. 


structing  a  12-iiich  rifle  ou  my  plai 

lut  I  CHunot  Hiippose  mywif  tu  have  no  far  cxuulled  eDgineera  iu  general  aa  to  make  it 

pmdeBt  to  neglect  a  "  factor  of  safety." 

It  IB,  of  course,  also  necessary  to  l>e  borne  in  mind  tbat  accidents  are  more  liable  b> 
occnr  in  new  processes  (liowever  perfect  in  principle)  tlian  iu  those  loug  pnusticed. 
and  Id  which  trained  men  may  be  employed. 

It  shall  be  my  endeavor  (if  the  work  la  undertaken)  to  bring  the  expenses  with  in 
the  estimate ;  lint  1  would  be  sorry  to  be  limlteil  tu  those  figures- 
Very  icapectfuUy,  your  obedient  servant, 

W.  E.  WOODBRIDQE, 
General  E.  H.  K.  t;Vhiteij!Y, 

I'resldent  Board  on  Heatij  Orinarct. 


(iBotognn!.] 

Eatimair.  of  coet'jif  IS-incA  rifie  on  Ike  plan  of  W.  E.  Woodbridge,  at   WiuhingtOH  aatjt-JKTrf. 

Wire,  60,000  pounds,  at  II  cents $3,400  (Hi 

Steel  tube,  including  duty,  freight,  and  exclinnge 3,  4lM>  (H' 

Bronze,  half  of  30,000  i>ouudd,  employed,  at  34  cents 5,100  Oii 

Draughting  and  pattern -making 1,500  IHi 

Adaptatiou  of  lathe  to  winding 1,200  On 

Wire-reels, stands, and  api>eudnges,  (40 reels) . 1,400  (."f 

Wiro-joining  tools  ,.-" 125  l)i' 

Case  for  protecting  wire,  5,000  pound*,  ut  17  cents 850  On 

Irou-workfor  liealing-cliutiiber,  10,000  ponudii,  at  13  centa t,nni)  (xi 

Iron- work  fnrlieaf ing-fiirnnco --. - - ESC  Ui 

Fire-bricks  fur  beatin^-cliBniber,6,oOO,at  $,'i7pi>r  thunnand 14^  TiV 

OrouDil  fire-brick  for  hfiitiiig-ubuiuber.lOUprmixlH,  at  $4 400  t!<l 

Fire-clay  for  hpntini;-eIinnilHtr,2ripi>nndii,nt  $i CO  <(J 

Fire-bricks  fiirheatiitg-rnrnacf,^,,'00,at  ^'i7  \irr  thous.-iml 

Common  biicks  for  bealing-furnuce,'.)  OtM),  at  ^\b  per  thuuaaud 

Lime,  !)  b;iri'elH,$20;  sand,  3  yards,  JO 26  OU 


ro 


lEAlUEJ,  W.WSieHT 
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JIaMDs'  labor  on  heating-funiace,chamber,aiidflne8 S150  00 

Hoisting-apparatns in oc^DaDce-fonndery .■..,  600  00 

Carpentrr,  9150;  adaptation  of  meUinK-fdniaco,  JlOO 2S0  00 

Blower,  tnbing,  and  conneclions  with  porcnble  engjae 500  00 

Foel,30  tons  anthracite  or  eqniwaleDt,  at  #10 300  00 

LAbor  not  inelnded  in  items  above 3,000  00 

iDcidectal  expeneeB,  (minor  freights,  cartage, oila,  &c.) fiOO  00 

Tests  for  selection  of  Bteol  and  bronze 500  00  , 

Finiahiug  gun,  including  Bpecial  tuols 3,750  00  ' 

Total - 39,474  00 

.     Cant  of  S-iuch  rifte,  irHgU  17,000  poimdn. 

In.icpend-  With  IS, 

ently.  Inrh  rifle. 

Wire,  17,000  ponndM.  at  ;U  cents $2,380  J2,140 

Tube,  {^of  IS-iucb) 1,000  1,000 

Bronze 1,360  1,360 

DnniiifTS  and  pattern-making 1,300  500 

Adaptalion  of  lathe  and  wire-reels'. 2,400  

Wite-joiniog  tool I'JS  

Case  for  protect! nj^  wire ViZ>  4K 

Iroo-work  on  lieating-chamber 7ri<l  780 

Iroo-ffork  on  heating- furnace ai5  

Bricks,  &c.,  for  heating.<;hBmber :t00  100 

Bricks,  &c.,  for  huating'fumacu 200  

Masons' labor 100  50 

Adaptation  of  melting-fuTnaco 100 

Hoiating'apparatns .'lOU  

Carpentry 100         

Blower  and  connections 400  

¥at\ lao  120 

Labor  not  Inctnded  in  items  above 1,500  600 

Te^ts  for  selection 500         

Incidental  expenses :175  50 

Finialiing  tbu  gun BoO  850 

Totiil 15,130  7,975 


liemiitl  \V.  ■\Vrigbt'B  improvement  in  ordnance,  No.  55,193,  patented  May  20,  IStjC. 

Be  It  known  that  I,  Lemncl  Wellman  Wright,  a  resident  of  Tborndike,  in  the  county 
of  Hampden,  and  State  of  MassachuitettB,  have  made  a  new  and  useful  in  ventiun.  having 
reff  re  nee  to  cannon  or  ordnance;  and  I  do  hereby  declare  the  same  to  be  fully  de- 
(cribed  in  (be  fallowing  specitlcation  and  repreaented  in  the  accompanying  drawing, 
which  den»teB  a  lougitudiuol  section  of  a  cannon  made  in  accordance  with  my  invsn- 

n  a  BcricB  of  concentric  cylinders  of  wronghi 
ion  in  the  manner  hereafter  shown. 
lu  carrying  oat  my  invention,  or,  in  other  words,  constrncting  a  piece  of  ordnance  in 
my  improved  manner,  I  Urst  make  a  cylinder  or  tube,  o,  of  w ■     '     ' 


I  hem  to  be  slipprd  npon  the  former  series,  and  so  dispose  thein  aa  to  cause  the  latter  to 
lircuk  joints  with  them.  This  operation  I  repeat  with  seriea  d  d,  Ac.,  e  e,  &.c.,  of 
larger  tiibcH,  until  I  have  acquircil  the  proper  thicknesa  for  the  gnn.  These  tubes 
HhiiDld  all  be  ■' hip- welded." 

1  make  the  brct-ch,/,  of  the  gnu  of  nolid  iron  or  steel,  nud  with  a  boss  to  fit  into  the 
rentral  lillio  or  cylinder,  sncli  boss  having  a  male  screw  formed  npon  it  to  screw  into  a 
fernuli'  screw  made  on  the  inner  surface  ot  the  tube  a,  as  shown  in  Ihc  drawing.  I  ucxt 
pnt  on  a  tube  or  ring,  having  the  tniunious  weldml  to  it.  This  hiiving  been  acconi- 
pliMitd,  1  next  *' pickle"  the  mass  or  seriea  of  tubeain  dilnted  Bulphuric  acid,  for  the 
purpose  of  cleaning  the  surfaces  of  the  tubes  from  oxiile,  scutes,  and  other  impmiLlcs. 
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„  _ _      „ _  „ _ .    .o  a  farnace  nadtk 

Iho  purpose,  oiid  having  a  tBmpersturesacli  as  will  sood  raise  tlm  metallic  tuba  of  Ibr 
gaa  to  a  rod  lieat,  or  siicli  heat  a«  will  not  allow  the  melted  solder,  or  metallic  am- 
ponnd  17.  which  ie  to  be  pouredinto  the  upper  ends  of  the  series  6  c  de,  of  tab(«,lo  br 
.  come  chilled.  The  fluid  metal,  or  solder,  ebould  be  poured  into  sueb  tubes  until,  lUn' 
hy  gravitntioQ  and  attraction,  it  Bholl  have  permeated  all  the  anaces  betneen  the  tar- 
iif  tabes  orrings  and  tlio  central  tube,  and  so  as  to  form  a  solid  mass  of  braes  and  iioi, 
after  the  aama  may  have  been  cooled. 

I  claim  au  improved  cauDon,  or  i)iece  of  ordnance,  as  made  with  the  hreeeli/,tbc 
central  tube  a,  and  ooe  or  more  series  of  tubes  or  concentric  Cfliuden,  amngEC  11.I 
combined  substaotiallj'  as  specified;  the  nholo  being  auited  or  brazed  togetbei  id  it 
manner  siibKtantinlly  as  si-t  forth. 

LEML-EL  W,  ■\VRIGHT. 

L.  B.,Ko.  Di-l  AnMv  BuiLUiKG,  Nrw  York,  JNjr<Mn3,lAi 

Sin :  Yon  are  rcsjieclfiilly  re(|iiestecl  to  furnish  tne  board  od  heavy  caunon  an  «■■ 
mate  of  the  cost  of  making  a  12-incli  rifle,  according  to  the  plan  proposed  by  yoo.  ir 
tludiog  the  cost  of  plant. 

Your  obedient  Bun'anF, 

C.  E.  DUTTOS, 
i,ie«(rHnli(  Ordnance,  Rrrvri"- 
LemiklW.  Wrioiit,  Esq. 

New  York,  Aygatt  Q9,l^£ 

iSii! :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  13(h  iiiHii.i 

TLiiuesting  me  to  furnish  the  board  on  heavy  cannon  an  estimate  of  theooMofnikiK 

a  13-inch  rifle,  according  to  the  plan  proposed  by  me,  including  the  cost  of  the  plui 

lu  compliance  with  that  request  I  t>eg  to  submit  the  following  estimate; 

L'oet  of  materials  for  ouo  13-inch  gun \i,"' 

t'ost  of  labor  for  one  I2-incb  gun V 

Cost  of  plant,  not  incin dins  buildings,  but  including  rent  and  power 39,"' 

Coutingoat  expenses  of  all  kinds Ui" 

Total,  guu  and  plant 60."' 

The  aaoic  ]ilant  will  do  for  making  all  ai«!S  of  guns,  up  to  30  inches  diameler.  >^'' 
will  bo  HufQctent  to  make  one  gnu  per  week, 

I  have  the  honor  to  remain,  very  respectfully,  your  obedient  servant. 

L.  vr.  WRlCin. 
J.imti'iiBnt  C.  E,  Dcttok,  Uailcd  StaUx  Armg, 

I'l-ivrdfr  Board  on  Hrorj  Cannett,  Jntiy  Biiilding,  Xck  Tort. 

f  IndorvcDiBnUI 

Washixgto.n  AnsKX.iL,  Seplrinirr  2,  It"! 
Bespectfully  referred,  to  theCLicfof  Ordnance  with  the  snggeation  that  thispapr  !■ 
tiled  with  the  records  of  tie  hoard  on  heavy  cannon. 

C.  E.  DUTTOS. 
thvt  LieHtrnowl  OrSttw- 


Ori>nancr  Office,  War  ])KFAKTME.\r, 
Waihiitglim,  J).  C,  SrptrmitT  16,  I^T'-i 
Oldti's: 

A  board  i)f  ordnance  ofQcers  will  assemble  at  the  Oidnanpe  Office,  WsrfiiKgl""' '' 
C,  on  the  -Mth  instant,  in  order  to  determine  and  flj  the  place,  manner,  sod  rtrtai'- "' 


CHIEF    OF   ORDNANCE.  -iSo 

th«  coustructioD  of  tbe  chQB  seleetod  by  tliA  bounl  rifPiitlv  in  scssiuu  under  Gtueral 
Orders  No.  57,  AdjuWnt-Generol's  Office,  1872. 

Detail  for  the  board.— Lioutonant-Colouol  T.  T.  8.  LohIIcv,  Major  J,  G,  Bpiiton.  Miifor 
S.  CrUpiD,  Major  T.  G.  Hajlor,  and  CaptaiTi  H.  C.  Lvford. 

By  order  of  Ihe  Chief  of  Ordnanoc : 


Tbe  board  met  at  the  Ordnance  Office,  at  2  p.  ni.  on 
tember,  and  tbe  above  order  liaviiij;  been  read,  tlie 
board  proceeilod  to  Liusinees. 

Oa  motion  it  vae  resolved,  to  ask  tbe  Chief  of  Orduance  tu  place  before  the  boanl 
tbe  report  of  the  board  on  heavy  ordnance  recentiy  in  seMion  under  the  act  of  L'un- 
gresa  Approved  June  C,  1672,  nitli  auch  other  information  as  he  might  think  neceaiuiry 
to  a  proper  understandiug  of  llie  snbject  on  which  the  board  nan  in  iiesaioD.  (Copy 
appended,  marked  I.) 

The  snbject  of  the  place  of  mannfactnre  of  the  giin  invented  by  Dr.  Woodbridgo 
Iwing  nnder  diBCuiiaion,  il  was  determined  to  ask,  throneh  the  Chief  of  Ordnatice,  per- 
miauon  to  visit  the  Washington  navy- yard  to  perwnally  inoiiect  the  farilitics  there 
offered  for  tlie  constmctiou  of  this  gnn.     (Copy  appended,  markeii  11.) 

The  board  then  wljonmcil  at  :t.SO  p.  in,,  to  meet  t<i-inoritnv  nt  in  a,  m. 


Tbe  bounl  mot  pursiinnt  to  luUouruiiiflnt,  all  the  menibcrs  present. 

Tba  proGL'eiUiics  of  tbe  jireceiling  day  were  read  nud  approved.  Tiie  buanl  Ihcti 
rontinned  the  diacnssiou  of  the  preceding  day,  viz,  the  place  of  coDstrncling  the 
Woodbiidge  gnn. 

Dr.  Woodbriilge  being  present,  vaa  invited  to  pemonally  submit  Lin  views  on  the 
eharmcter  and  details  of  hia  proposed  gnu,  with  any  other  iufonnatiou  he  might  desire 
to  place  before  the  board,  whicli  invitation  ha  accepte<l. 

Tbe  board  roeeived  a  letterfrom  Kear-Admiral  Case,  Chief  of  Buroaa  of  Onluonce, 
I'Dited  States  Navy,  addreetied  to  Bear-Admiral  L.  M.  Goldsborough,  com  man  da  nt  of 
the  Washington  navy-yard,  rcinestinff  him  to  eiteud  the  courtesiex  of  the  yard  iii 
acciwdance  with  tbe  recioest  coutainetl  in  letter  appended  marked  II. 

Pending  Ihe  discnssiDn  on  the  Woo<lbridge  gnn  tlio  board  adjourned,  nt  !),i)0  ]i.  m., 
lo  meet  at  Ihe  navy-yard  to-morrow  morning  at  10.30  a.  ra. 


The  boanl  roet.pursnont  to  tuljourniuent,  at  tbe  Washington  navy-yanl,aIltho  meU' 
bers  present,and  through  the  conrtcsy  of  Kear-Admiral  L.M.GoldHborough,  command- 
ing, and  Coiumaniler  M.  Sicard,  in  charge  of  tbe  ordnance  department  of  the  yard, 
Grsonalty  inspected  the  facilities  offered  at  the  yard  to  construct  a  Woodbridgo  mitzzle- 
iding  rilled  gun.    The  inspection  being  finished,  the  boanl  took  a  recess,  to  nieet  at 
the  O^nanco  Office. 
The  board  after  recess  met  at  the  Oi-dnance  Oflice  at  1  o'clock  p.  m.,  all  the  members 


Tbe  proceedings  of  the  preceding  day  were  read  and  approved,  and  the  discnwiou  of 


Fending 


nformed  Mr.  Hitchcock  by  telegraph  of  their  desire  t 
■espondence  marked  III  and  IV.} 
e  discuBsiou  of  the  Wuodbridge  gnn,  at  D.^O  p.  m,  the  1h» 


The  board  met  pursuant  to  adjournment,  all  the  members  present. 

The  proceedings  of  the  preceding  day  were  read  and  approved. 

The  board  then  continued  the  discuitsion  of  the  WaodCritlge  muxxle-loadiug  lided 
gnn.  Peuding  the  arrival  of  information  aske^l  for,  the  Ixiard  proceeded  lo  discuss  tbe 
sabject  of  tbe  Hitcbcockwrought-imnmni'.zle-loadingrifle,  Mr.  Hitchcock  bcingpresent 
ood  submitting  his  views  as  to  tbe  plan  and  place  of  cnnstrnctiun.  It  was  cuucludod. 
after  consultation,  to  advise  Mr.  Hitchcock  to  visit  Wa let vliet  atsennl  aud  SpringReld 
armory,  and  personally  view  the  facilities  offered  at  either  place  for  the  oonstmction 
of  his  gnn ;  after  such  visits  Mr.  Hitchcock  to  again  appear  before  the  board. 

The  Woodbridee  question  was  then  taken  up  and  discussion  continutnl. 

At  3^10  p.  m.  the  board  adjourned  to  nioet  to-niorrom  at  10  a.  m.  ,  .  i 

.  A.oogic 
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Smtkniikr  jf. 

Tile  board  met  pursnuat  hi  adjonmment, all  tlte  m embers  present. 

Tbe  procendiugs  of  the  precediDg  day  were  read  and  approved. 

The  board  thea  took  op  the  Bobjuct  of  tbe  proposed  ooDveraion  of  the  lO-inch  Kod- 
tnan  gaaa  into  rifles  of  uot  less  tliaa  8  inches  and  not  greater  than  9  iocbes  in  calibri, 
by  the  introduction  of  a  steel  or  wroii^bt-imn  tube,  as  recommended  by  the  board  oc 
heavy  ordnaece  of  which  ColoDel  R.  H.  K.  Whlteiey,  Ordnance  Department,  was  pm- 
ideut.  It  being  aocesBary  to  interrupt  this  discussion  wtiile  cettain  drawings  vrcn 
being  prepared,  tbe  board  took  np  the  recommendatioa  of  tbe  board  on  beavj  onlnaDrc 
above  referred  to  in  relation  to  a  trial  of  the  French  and  Swedish  breocli-Ioading  sj;- 
tern  of  I'ified  converted  guns,  and  after  discnssiou  unanimously  adopted  the  fuliuniaj; 
resolution,  viz: 

Bc»olecd,  Ab  the  approved  recommendation  of  the  board  on  heavy  orduaiiiN;,  orgin- 
izcd  under  the  act  or  Con^resa  approved  June  6,  167'i,  regarding  the  detaiU  of  tin-. 
construction  of  arepresontativo  gnu  on  the  French  and  Swi'dish  breech- loading  BjBlem, 
by  the  conversion  of  a  10-inch  smooth-bore  Rodman  gun,  is  contingent  upon  lberesnll> 
of  the  uxperimentn  aud  teuts  with  the  conversion  of  the  Rodman  guns  of  this  caliUi 
into  muzzle-loading  liflea,  also  urdered  to  bo  tested,  that  no  action  can  be  taken  li; 
this  board  on  this  question  ;  but  it  is  recommoudcd  that,  when  tlic  gun  is  consliucltJ, 
that  tbe  work  be  done  at  the  West  I'uint  ur  the  South  Boston  Foundry,  as  the  Chici 
of  Ordnance  may  deem  best.     It  was  also — 

Besotted,  That,  in  regard  to  the  12-inch  Kiupp  ridedgun,  recommended  by  the  boiri 
on  beavy  ordnance,  organized  nnder  tbe  act  of  Congress  approved  June  6,  l^'i,  an! 
approved  by  the  Ciiicf  of  OrduoncB  and  Secretary  of  War,  no  action  by  this  boini'' 
deemed  neceanary. 

Pending  the  diecnsitioD  nu  the  couvoraion  of  the  Rodman  guns,  tbe  bonrd  adjonmp'l 
at  3.30  p.  m.,  to  meet  on  Monday,  the  30th  instant,  at  in  o'cLock. 


Sk 

Tiie  board  met  puranoiit  to  udjonrumeut,    AH  the  nifnibere  present. 

The  proceediujjs  of  the  preceding  day  having  been  read  and  opprovpd,  Ihn  bowil 
proceeded  to  bum  u  ess. 

Dr.  Woodbrid^  being  present,  further  consultation  was  bad  tu  rclalion  to  lb' 
manufacture  of  Itis  gnu. 

Ailer  careful  consideration  of  the  subject  of  the  place,  manner,  and  details  of  i!>- 
construction  of  tbe  Woodbridge  gun,  Dr.  Woodbridge  assenting  unequivocally  to  It 
views  of  tbe  board,  it  was— 

Betolred,  That  a  preliminary  gnu  of  smaller  caliber  bn  made  on  Dr.  Woodbriili.'f- 
plans,  for  the  purpose  of  giving  the  necessary  experience  to  tlic  ivorfcnii'n  tooMuusi: 
the  12-incb  gun  determined  upon. 

The  following  resolution  was  then  unanimously  ailopte<l,  viz  ; 

llfloircd,  That  the  board  recommends  that  the  gun  to  be  constructed  on  tbe  Vai^ 
bridge  plnn,  as  recommended  by  tbe  board  on  beavy  ordnance,  organized  nnder  tlic  >:' 
of  Congress  approved  June  6, 1@TS,  for  experiments  and  tests,  be  of  I'i  inchu  talil'd 
without  prc[>onderauco ;  and  that  the  other  dimensions  bo  as  fixed  in  the  appeotni 
drawing,  marked  V  ;  that  a  Wood  bridge  gun  of  9  inches  caliber  be  made  prinr  to  lli' 
12-iDCh  gnu,  in  form  and  ilimensiona  as  siiowu  in  the  appended  drawing,  (marked  Vt : 
tliat  both  guns  be  constructed  at  the  Frankford  oraenai ;  that  all  other  detaiUof  ns- 
strnction,  (understanding  that  the  steel  tube  to  be  used  be  not  lees  than  1  ineb  i'-' 
more  than  3  inches  in  thickness,)  and  selection,  and  tests  of  materials  be  intni9l«d  i' 
Dr.  Woodbridge,  who  shall  receive  such  compensation  for  his  services  and  eipeoMS  r 
inay  be og reed  upon  tietwcen  the  Chief  of  Ordnance  and  himself;  that  the  commui'i 
ing  officer  of  Friiukfurd  arsenal  furnish  all  mnterial.  labor,  and  other  neoeasary  1^- 
ities  for  the  prosecution  of  the  work,  under  authority  of  the  Chief  of  Ordnance.  •«  '■ 
keep  a  record  i\'liicb  Hboll  furuisb  a  complete  history  of  the  details  of  the  con>Iniei>"' 
of  these  guns. 

lu  response  to  invitation,  Mr.  SutcliFTe  appeared  before  the  liourd,  auil  iircoeattd  I"' 
views  as  to  the  construction  of  his  gnn. 

Pending  the  disenssinn  on  this  subject,  the  bonrd  adjourned  at  iLlfi  p.  m.,  I'>  n"!  '' 


Tlie  boaitl  met  ])urauant  to  mljournnieitt.   All  the  mcnibem  prraeut. 

The  prot-cedings  of  the  preceding  day  wero  read  and  approved,   and 

in  the  caw  of  tbe  Woodbridge  gun  were  read  in  presence  of  Dr.  Wood 
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EresMd  himself  a«  satisfied  as  to  tlio  place,  nianuer,  and  details  of  the  coDHtruotion  ot 
iegua. 

Mr.  Nathan  Thompson  beinj^  present,  aftercoaeultAtion  on  the  subject  of  his  propoaed 
breeoh-loudiog  rilled  kuDi  it  was  dstermined  to  address  a  letter  to  him, asking  his 
tiews,  and  answer  to  the  qnestion  as  to  whether  he  was  prepared  to  adopt  the  recom- 
meadation  of  the  board  on  heavy  ordnance,  (copy  appended,  marked  VII.) 

A  telegram  was  received  from  Mr.  Hitchcock,  (appendetl,  marked  VJII,)  statiDs  that 
the  Springfield  Armory  or  Watervliet  arsenal  would  be  a  saitable  place  to  make  hia 

The  board  then  took  up  the  sahject  of  the  Hitchcock  gan,  and,  after  free  and  full  dis- 
ctusion,  the  following  resolutions  were  nnaoimoiisly  adopted,  viz  r 

ihaof red,  That  the  hoard  recommcDils  that  the  wrought- iron  maszle-loading  rifled 
piJt,  to  bo  constructed  on  the  Hitchcock  plan,  as  recommended  by  the  hoard  on  heavy 
ordnance,  organized  under  the  act  of  Coni^ress  approved  Jane  6,  1B72,  for  eiperitnents 
and  tests,  be  of  12  inches  caliber,  without  preponderance,  and  that  the  other  dimen- 
sions be  as  flued  in  the  appended  drawing,  (marked  IX;)  that  the  gnn  be  madn  at  the 
SpriEufiold  Armory,  or  at  the  Watervliet  arsenal,  as  the  Chief  of  Ordnance  may  elect; 
that  all  other  details  of  construction,  and  select! on,  and  tests  of  materials,  he  intrusted 
to  Mr.  Hitchcock,  who  shall  receive  such  compensation  for  his  services  and  expenses  as 
may  he  ogreeil  upon  between  the  Chief  of  Ordnance  and  himself;  and  that  the  com- 
manding officer  of  the  armory  or  arsenal,  as  the  case  may  he,  provide  ail  material, 
labor,  and  necessary  facilities  for  the  prosecution  of  the  work,  nuder  outhority  of  the 
Chief  of  OrduancR,and  keep  arecord  which  shall  furnish  a  complete  history  of  the 
detail!  of  the  constrnction  of  this  guu. 

Re»clced,  If  Mr.  Hitchcock  deem  it  important  that  a  Riin  of  smaller  size  he  con- 
.itrncted  prior  to  the  mannfactnro  of  the  12-inch  gnn,  to  give  the  necessary  skill  and 
experience  to  the  workmen,  he  he  allowed  to  muke  a  9-iuch  gun  of  tlio  form  and 
(timeusious  shown  in  the  appended  drawing,  (marked  X,)  under  the  same  conditions  as 
aboTo  expressed  iu  relation  to  the  13-incb  gun. 

Mr.  Sntclilfe  then  submitted  his  views  on  the  subjectof  his  gnn  to  the  hoard  ;  pend- 
Injc  the  disi'nwion  of  which,  the  hoard,  at  :t.;tO  p.  m.,  adjourned  till  to-morrow   at  10 


OCTOBBR  2. 

The  Iroanl  met  pnrsuant  to  adjournment.    Ail  the  members  being  present. 

The  proceedings  of  the  preceding  day  having  been  read  and  approved,  the  snbieot  of 
the  SatclifTe  hmec'h-loadmg  gun  was  taken  up,  and  the  following  resolution  wAs 
QDaoimoiisly  adopted: 

Betolred,  That  the  hoard  rccomuipniis  that  the  Sutcliffe  8-inc:h  breech-loading  oaat- 
iron  gnn,  lined  with  a  Hteel  tube,  an  recommended  by  the  hoard  on  heavy  ordnance, 
orgatiiseil  under  the  act  of  Congress  approved  June  6,  18T2,  be  made  in  accordance 
with  the  drawing  appended,  marked  XI,  the  details  of  the  breech -loading  part  having 
been  approved  by  Mr.  Sutcliffe;  that  two  hreech-hlocks  he  made,  one  for  Che  use  of  the 
Broadwell  ring,  and  tlie  otliorfor  a  gas-check  placed  in  the  block  itself;  that  the  gun. 
be  made  at  the  West  Point  or  Sonth  Boston  Foundry,  as  the  Chief  of  Ordnanco  may 
direct;  and  that  Mr.  Sntcliffe  l>e  employed  to  superintend  the  construction  of  the 
bre«ch-loadiDg  device,  with  snch  compensation  as  may  he  agreed  upon  betweeo.  the 
Chief  of  Ordnance  and  himself^ 

The  board  then  proceeded  to  discuss  the  subject  of  the  conversion  of  tiie  10-inch 
Rodman  amooth-bore  guns,  and,  after  careful  deliberation,  uuauimuusly  adopt«d  tha 
loUowing  resolution, viz: 

£<Mlrca,  That  the  board  recommends,  in  the  couversiou  of  the  four  lO-inch  smooth- 
bore Bodnian  guns,  recommended  by  the  hoard  on  heavy  ordnanco,  organized  under 
the  act  of  Congress  approved  June  6,1973,  for  experiments  and  tests,  that  two  be  made 
of  a  caliber  of  H  inches,  one  tubed  from  tlie  frout  and  one  from  the  rear,  and  two  of  a 
caliber  of  9  inches,  one  tul>ed  from  tlie  rear  and  one  from  the  front ;  that  the  dimensions 
and  details  of  construction  he  as  given  in  the  drawings  appended,  (marked  XII,  XIII, 
XIV,  and  XV ;)  that  the  guns  be  altered  at  the  West  Point  or  Sonth  Boston  Poundtr, 
aa  nwy  ho  determined  by  the  Cliief  of  Ordnance ;  that  the  tubes  be  made  in  Europe, 
at  establishments  competent  to  do  the  work,  and  that  the  supervision  of  the  conver- 
sion be  intrusted  to  some  officer  or  offtcers  of  the  Ordnanco  DEpartment,  to  bo  selected 
for  the  purpose  hy  the  Chief  of  Ordnance. 

The  boani  then  adjonmed,  at  A  p.  ro.,  to  meet  to-morrow  at  9.30  a.  m. 

OcTUUKK  ;t. 
The  boai'd  met  pursuant  to  adjouruinent.   All  the  membera  present. 
The  proceedings  of  the  preceding  day  having  been  read  and  approved,  the  board 
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^Ic  up  the  subject  of  the  Natbou  TbompBon  gaa,  Mr.  Tbompson  preMutiag  bis  u 
hwer  to  the  letter  addreeaed  h>  him,  (marked  Til,)  whicb  la  appeuded,  (marked  XTL 
The  latter  having  been  read,  and  the  eabject  having  been  discnued,  the  board  coi 
clnded  to  addiDBB  Mr.  Thomnson  a  letter  to  remove  way  misapprehenaioa  which  1 
nigbt  labor  nndar  in  relation  to  the  proposed  constmotion  o 


Tlie  board  met  panuaiit  to  adjournment.  All  the  membera  present. 
The  proceedioga  of  the  preceding  (lav  having  b<   "  "     •  -  -  ' 

having  waited  twenty-four  hours  for  Mr,  Thom] 


Tbe  proceedings  of  tbe  preceding  (lav  having  been  read  and  approved,  and  the  bouil 
iving  waited  twenty-four  hours  for  Mr,  ThompBon  to  repiv  to  the  letter,  (msrk«I 
XVIlJ  and  no  reply  baviOK  bceu  received,  tbe  following  resolution  was  unanimonity 


iidopt«d,  1 

Unolvtd,  That  the  board  cecommeiids,  in  the  event  of  Mr.  Thompson  consenting,  to 
hnve  a  rifled  breech-load Jng  gun  constructed  on  bis  plan,  as  recommended  by  tb« 
board  on  heavy  ordnance,  organized  nnder  the  net  of  Congress  approved  Jnne  G,  1672, 
for  experiments  and  tests,  an  y-iaob  cast-iron  rifled  gnn,  lined  with  a  steel  tube,  to  be 
constmcted  in  accordance  with  snch  plans  as  Mr.  Thompson  may  submit  to  the  Old- 
nance  Department ;  that  the  gun  be  made  under  the  supervision  of  Mr.  Tbompeon,  at 
an  appropriate  place,  to  be  determined  by  the  Chief  of  Ordnance  and  himself,  theei- 
jioiises  to  be  borne  and  controlled  by  the  irnitcd  States,  and  Mr.  Thompson  to  receive 
Hucb  compensation  for  his  liervices  as  may  be  agreed  npon  between  tbe  Chief  of  Ont- 
nance  ana  bimaelf. 

Tbe  board  then  adopted  the  following  resolution  nnanimoosly : 
Setoivtd,  In  order  that  thn  Department  may  have  the  benefit  of  all  ex|>eriment8  tbit 
may  be  made  between  this  and  such  time  as  the  cuns  shall  be  ready  for  trial,  in  de- 
tonoining  the  details  of  the  rifling  and  venting  of  the  gnns  to  be  made  nnder  tbe  reeom- 
meudatioD  of  the  board  on  heavy  ordnance,  organized  under  the  act  of  Congnw 
approved  June  6,  1672,  the  board  recommends  that  the  subject  of  rifliug  and  veatinii 
Im  deferred  until  the  guns  shall  be  ready  for  these  operations,  when  a  board  of 
officers  shall  be  convened  to  decide  these  questions. 
A'hete  being  no  further  bnsiness  before  the  board,  the  board  adjourned,  at  12  m..  tini 

T.  T.  8.  LAIDLEr, 
LttHltnanl-Colond  of  OrAttance,  PraidmL 
J.  G.  BENl-ON, 

Major  of  OnlaoNiT. 
S.  CRISPIN, 
Major  of  Ordnatice,  Braret  Colomrl,  U,  S.  J. 
T.  Q.  BAYLOR, 

Major  of  Ord«a»K. 
S.  C.  LYPORD, 
CaplaiH  of  Ordnance.  BMOrHir, 


[IndDrtrmrnt  ot  Ihe  Cliii'f  or  Onlnanco  on  l]ic  nport  oC  Ibe  bou^.j 

Ords'amck  OmcE,  Octobtr  S,  ISTi 
KcHpectfalty  submitted  to  the  Secretary  of  War,  with  the  recommendation  that  the 
'Wouilbridge,  the  Sutcli&e,  the  Hitchcock,  and  the  Thompson  guns  be  made,  out  of 
money  now  applicable  to  the  manufacture  of  heavy  rifled  ordnance,  for  experiment ; 
that  all  of  these  guns  be  12-inch  rifles,  and  that  they  be  made  of  the  mateiiils  and  to 
the  manner  to  be  determined  by  the  respective  itivsntors,  who  shall  have  control,  ud 
direct  how  their  respective  inventions  shall  be  made;  the  gnns  to  be  made  under  tb* 
supervision  of  the  Ordnance  Department,  and  where  it  may  direct  their  maniilactnre ; 
each  inventor  to  be  allowed  a  perdiem  (compensation  while  snperintondingor  directinjt 
Ibe  work,  the  amount  to  be  fixed  by  the  Ordnance  Department.  The  procorement  or 
manufacture  of  the  10-iuch  converted  Rodman  guns,  aud  tbe  13-incb  Kmpp  ^Ttrcb 
loaders,  which  have  been  recommended  by  the  board,  (o  be  postponed  nntil  it  l^"'^ 
have  been  ascertained  that  there  will  be  sufficient  of  the  fnnds  remaining  An'  tbeu' 
procdrement. 


,,  Cookie 
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It  is  reeoDnncuileil  that,  when  procnred,  it  ahall  be  in  the  foUovricg  order, 
conrerted  10-iDcb  RodmaD  ffuns,  and  one  IS-inch  Kinpn  breech-loader. 

A.B-Dl-ER, 
C*w/  of  Oriaanet,  UiiiUd  Slalei  .-InHK- 
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Approved ; 
October  16, 1872. 


[ItulorH-nirnt  at  ttae  SecTti 


inititaM  tmder  the  artof  Jvnt  6, 


Ordnance  Ofhce,  War  Depaj 

Sgjlemier  24,  IciT'J. 
ir  ordm  of  September  18, 1872,  to  determine  and  fix  the 
oonstractioQ  of  the  guns  aelected  by  the  board  re- 
cently in  Besaion  under  Cieneral  OrdeiB  No.  57,  Adjutant-General's  Office,  1872,  being 
now  in  sessiou,  bave  the  honor  to  request  that  you  will  place  before  them  the  record  of 
the  proceedings  of  the  said  board  on  heavy  ordnance,  with  the  final  action  tbareou, 
and  such  other  papers  as  may  be  thought  ueceBsary  to  a  proper  underatandiog  of  tin: 
Bobject  npon  whica  this  board  is  convened. 
Sespectfolly,  your  obedient  servant, 


II. 

Ordnancb  Ofhcb,  War  Depaiitment, 

Septmiber  24,  1872. 
Sir  ;  Being  desiroua  of  osccrtaiuiug  the  best  locality  for  the  construction  of  some  ex- 
perimental guns  recommended  to  be  tested,  under  the  act  of  Jnne  6,  1872,  the  board 
re<t(Met«  that  it  may  be  permitted  to  examine  the  &cilitiee  in  this  respect  at  the  Wash- 
ingtoa  navy-yard,  provided  any  facilities  at  that  station  may  be  available  for  the  pur- 

Ic  aoaording1;r  requests  that  the  Navy  Deiiartinent  may  be  conferred  with  in  this  re- 
gard, and  permission  obtained  from  that  Bureau  to  make  the  necessary  exainination. 
Respectfully,  your  obedient  servant, 

T.  T.  8.  LAIDLEY, 
LieHtmant-Colosel  of  Ordnance,  I'reaidest  of  ike  Board, 
The  Chief  ok  OnPNANCE,  U.  S.  A., 

Wmkinglon,  D.  C. 


Alunzu 

TT  Jfat  Fffty-^h  Streel,  Aeio  Fort  ; 
Tbe  board  wish  to  see  yon  here.    Answer. 


T.  T.  8.  LAIDLEY, 
LirHleiiaiit-ColOKel,  Prealdent  Board. 


inyGoogIc 
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T.  T.  8.  Laidi^y,  Ordnanee  Dt^rhnent : 
Will  be  in  WasbiiiEtoii  to-mono wAiora ins. 

ALONZO  HITCHC 


VII. 

Orokance  Offick,  War  Dbpardiel 
H'atkingtoa,  (Mobrr  ]     , 

Sir  :  Itj  direction  of  the  board  of  ordniwce  ofBcen,  convened  at  this  office  b] 
the  Chief  of  OrdnaDce,  to  deteruiine  upon  the  place,  manner,  and  details  ctf     | 
struction  of  certain  f^ans  reconiniended  by  tUe  board  ou  heavy  ordnance,  orgs     '~~ 
der  the  net  of  Conxrega  approved  June,  1B73,  to  be  cooBtiucted  for  eipenn     ' 
teats,  I  have  to  inform  yon  that  the  said  board,  in  ref^ard  to  the  gun  pTcaentn 
snbBtantially  resolved  not  to  accept  the  propositions  made  by  yoa,  unt  recoi 
the  couatniction  by  the  United  States  of  a  cast-iron  8-inch  rifled  gnn,  lined  tri 
tnbe,  for  experimeet  and  tests,  on  yonr  plan,  you  consenting  to  tlie  recomnM 
and  yon  to  aabmit  the  details  of  cons  tract  ion  forajtproval  of  the  WarDeparti 

I  therefore  have  the  honor  to  reqneat  of  yon  in  anting  a  definite  nnsneTastd 
yoD  accept  the  recommendation  as  proposed  and  are  prepared  to  anboiit  the 


The  board  wUl  be  glad  to  have  yonr  vieivs  ii|ton  tluH  anbjcct  at  as  early 
possible. 

liespectfnlly,  yonr  obedieut  scrvniit. 

Mr.  Nathan  Thompson,  PreacHt. 


New  Yoiik,  October  3, 

Dkar  8iu:  I  haw  made  such  examination  as  to  satisfy  myself  that  there  • 
foandfttionsat  cither  Watervliut  or  Springfield  for  the  erection  of  this  plant  for 
heavy  gtiDS. 

Asa  rafttt€rof  convenience  for  working  the  forge  when  bnilt,  the  locatian  at 
ield  might  be  preferable,  inasmuch  as  there  is  a  bluff  there,  into  which  the  fcrgi  o^ 

be  sot,  that  would  brio^  the  furnace  floor  ou  a  level  with  the  ground  on  ton  "* 
bluff.  This  would  ccrtaiDly  be  convenient  for  the  delivery  of  the  material  to  I  ,""'" 
snch  as  cool  and  iron,  on  a  level  nitb  the  furnaces.  '"^r\ 

Bat  it  is  eu^Rested  that  it  would  not  cost  much  to  hoist  the  materials  one  sti 
30  or  S5  feet,  if  the  forge  was  nut  np  in  the  oud  or  comer  of  the  forsing  sbop^   j        - 
there  is  plenty  of  power  available  at  that  point,  costing  comparatively  nothings   > 

The  same  argument  is  applicable  to  Watervliet,  as  in  that  location  all  the  ni    ^  -— 
wonid  have  to  be  elevated,  but  with  this  additional  advantage— a  good  stack  ai    , 
ers  aro  ready  for  use.  ■ —  *. 

I  believe  this  is  all  that  yonr  board  expects  me  to  say  in  regard  to  the  locatin 
I  am  now  ready  to  go  on  with  the  working  drawings,  hnt  it  will  make  some  dil    — — _ 
whether  or  not  we  adopt  Mr.  Sellers'a  hammer,  or  construct  one  eepocially  fbr  tl 

nesB.    It  might  be  well  tosee  Mr.  Sellers  first,  as  it  would  be  necessary  for  him  t 

some  alterations.    We  could  save  time,  no  doubt,  by  ordering  a  hammer  frnm  hi 
we  could  build  one  more  suitable  fbr  the  business,  and  probably  for  mnch  Imb  n 

I  also  think  it  would  be  well  for  me  to  go  to  Pittsburgh  soon  andBeeabout| 
those  rings  manufactured,  hot  I  slial!  wait  for  a  personal  interview  or  snggntia     f^  ^ 
yonr  houorable  board.  ^ 

yoors,  rcspectfnlly,  &c.,  V-  !!* 

ALONZO  HITCHCOCK.  U.  iS 

408  Wal  Fyig-fiflk  JtM"%  - 

Colonel  T.  T.  8.  Laipluv.  ,  -t  t 

^ol 
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XVI. 

Mk]II<JIV>I.II  tS     IIUIKI., 

liathiHgtuH,  It.  v.,  (MobfT-J.  iBTa. 
.  <  u'niN  :  jL.ivi'  ilif  liiiiKii'  III  iiiliiiiiwli'iij'i'lliii  Ki'ciptof  yonr  i^ommuiticatiim  (iiuiiT 

/■■liittiiK  loiny  system  of  brcccli- loading. 

iU'lk-viiia,  as  I  ilo,  tlio  ivsolutiou  nbovi-  iiicnttoiiod  iiinoiiHiKtviit  with  tlic  loltur  anil 
■■•■irit  of  tUB  aiit  of  Ciwbti'ms  mntiii);  npiiToiirialiun  fiM'  tostiiiy  lieavy  riltwl  onlnani-i-. 
'  .1  vhk-h  pntogory  aii  i^incli  t'liu  cnn  liiinlly  ha  placed,  aiul  by  Tvliiuli  iicC  X  know  it  was 
"tvudol  tu  tpsr  m^- system,  I  must  ivsi>i«tfitl]y  liccliiii)  to  occciit  tin- •■  incomiaenda- 
iiiiii  ji»  proposnr'iuitit  iinjsmit  oliii]if.  Si'ither  can  I  jeopanlixo  tin;  nwiilt  of  years  i.f 
t-tui1y,  lulioi',  ami  c\i>eiisu  iticuiTi'd  lu  'woi'kiii^  out  tho  probloiii,  by  ])laciiis  tbu  test  of 
•ly  Hvnteiu  one  of  my  liaiiilN,  nud  iVCTct  thnt  tbo  board  should  do  luii  l.Ui>  lujiisticr  to 
f  K|>cct  uiQ  tv  suhmtt  nt  once  tbo  full  dotaiU  for  n  gun  of  a  calilier  not  lii-n'toforo  cim- 
>iilercd,  );ivin;;  mu  ueithcr  time  nor  oppoi't unity  to  avail  of  facilitiett  I  ]io»-il-w  here  iiml 
aKronil  which  I  aui  cnnllilont  will  gnurantoo  tlio  success  of  wy  Hystem. 

lujnsticetuinjNMlf  niidtotliciulcrests  IrepreBciit  in  tliis  mutter,  I  muni  I'osiii-ctliilly 
'"ili-i  itiy  protf'it  BgiiiuNt  tlir  action  of  thu  bonnl,  which,  if  fliinl,  li-iivrH  ini'  iiii  nllcrii;!- 
'  o  tbnn  to  foil  Inii'k  upon  nir  orfginal  n]i|ilication  to  I'onjrrcHN. 


IJpsjiwtfiilly.  yoiii' olMifient  « 


\.\THA\  TMOMl-SdN. 


ii'il  !•/  Ilnli.ni,.;:   II  .r.(.i«;/f#",  Jl.  t 


OTillSANCK  OKHCK,  WAU  1>W  MIT  IIKM, 

WatkingtOH,  ikUibcr'J,  Ic^a. 
Liil'iliisiliiii-.  ill  i-cply  1(1  the  letter  ufthobuardaddiesHi-il 
rrlolion  to  lliu  i>ro|Kiai^il  cou!itni<'li(in  of  your  sun,  tb' 
lu  iippciif  to  li.ivo  misapiin'licndcil  the  tciinr  of  the  letliT 
iii'tlic  ItouTtl  above  rclttri'cd  tu. 

The  board  did  not  intend,  imi'  docn  it  uuw  intend,  t«  take  the  I'liimtrucl  inn  iiftlic  j^iin 
I'Qt  of  your  hands:  but,  on  the  coutmry,  if  the  d-i  nek  gnu  xhall  bu  bailt,  it  will  Ihi<-uii- 
■tructHl  on  your  pliins  under  j<iar  direct  superviaiou,  by  the  United  IStatcit. 

Not  did  thu  boai-d  intenil'tir  hasten  you  iu  Hiibmittini;  tbo  dntuils  of  yuiir  plan,  but 
tiniy  intend  to  havo  nn  cai^-tfply  to  tlteqacHtion  ae'tu  wliotber  yiin  .ici^'pted  tliv  pro- 
:Hhition  recommended  by  thoSNfanl  on  lieuvy  ordnancti. 

Ih>  pl«nsed  to  give  tlio  boni^-.iili  early  l-eply  ax  to  whether  yiin  wish  tn  iiuHiify  ynur 
■  Tier  of  this  dati',  •V.      ', 

Itespectfullv.  voiir  olielWftl'  ^.^riaiit. 

S.  C.  I,VI\»i;l). 
Caplahi  ••fOrilnuK...  Unm-dn: 
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REPORT 
TEE   CHIEF   SIGNAL-OFFICER. 


Wae  Dbpabtmeht, 
Office  op  the  Chief  Signal-Officer, 

Washington,  J).  C,  October  1, 1871»» 

SlE:  Tbe  instruction  ot  the  Army  in  military  sigcaling  and  telegraphy 
ilnriDg  tbe  past  year  lias  been  limited  to  that  had  at  the  Sigaal-School 
of  lustruction  at  Fort  Whipple,  Virginia,  the  Military  Academy  at  West 
Point,  and  in  tbe  Department  of  tbe  Missonri. 

Irregular  instrnction  has  been  given  by  partially  instrncted  officers  at 
isolated  posts  in  other  departments,  but  it  bas  been  of  so  imperfect  a 
cbaracter  that  it  cannot  properly  be  taken  into  account  in  summing  up 
the  results  of  the  year's  labor.  In  this  connection  the  Chief  Signal- 
Officer  desires  to  reiterate  tbe  views  expressed  in  his  annual  report  of 
last  year,  of  the  necessity  of  providing  thoroughly  instructed  ofiicersin 
tbe  several  military  departments,  who  shall  have  charge  of  the  duties  of 
instrnction  connected  with  the  signal- service,  in  these  departments, 
subject  to  tbe  direction  of  tlie  Chief  Signal-Officer.  Until  this  plan  is 
adopted  the  instruction  mnst  necessarily  be  given  without  thorough 
system  or  responsibility. 

At  Fort  Whipple  the  course  of  study  described  in  previous  reports 
has  been  followed  by  such  officers  of  the  Army  as  have  been  ordered  tbr 
instruction  during  the  year.  No  change  has  been  made  in  the  text-books, 
except  by  the  addition  recently  of  a  work  on  military  telegraphy,  pre- 
pared under  the  direction  of  this  Office. 

The  number  of  officers  instructed  and  the  amount  of  fleld-praclice  had 
by  each  are  shown  in  tables  1  and  2  herewith. 

The  drills  of  the  detachment  with  arms  have  been  thorough,  and  have 
been  carefully  conducted. 

Practice  has  been  had  in  field  telegraphy  and  in  the  duties  of  the 
detachment,  with  the  field  telegmphic  train ;  but  it  has  been  quite  irregu- 
lar owing  to  the  want  of  animals  for  the  train,  and  until  recently  of 
sufficient  ground  for  the  train  maneuvering.  The  transfer  of  a  portion 
of  the  Arlington  reservation  to  tbe  charge  of  this  office  hasremoved  the 
latter  obstacle.  It  is  hoped  that  the  necessary  animals  will  be  soon  pro- 
vided in  order  that  this  important  branch  of  signal  duty  may  receive 
the  attentiou  it  deserves.  Additional  improvements  in  the  severaltrain- 
wagons  are  contemplated,  to  increase  still  more  their  efficiency. 

The  duties  of  the  signal-service  in  the  branch  of  military  telegraphy 

have  become  so  recognized  in  their  importance  wherever  that  armies 

are  maintained  or  serve,  that  the  Chief  Signal-Officer  does  not  longer 

•  feel  it  necessiiry  to  urge  the  advantage  of  a  proper  organization  and 

practice  of  this  duty.     It  is  by  constant  effort  only  the  service  of  the 
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United  Sutes  will  now  be  able  to  keep  pace  with  its  rapidly  improving 
progress  elsewhere,  and,  in  ease  of  war,  to  have  within  itself  the  nncleas 
on  which  to  develop  a  military  telegraphy  lit  fortheoeesfor  which  it  will 
then  be  certainly  required ;  that  the  knowledge  and  skill  had  by  the 
enables  the  service  to  be  employed  in  many  ways  for  the  pablic  benefit, 
in  time  ot  peace,  has  been  snf&ciently  demonstrated. 

A  principal  duty  of  the  post  has  been  in  this  year,  as  in  the  last  the 
drill  and  instruction  of  the  observer-sergeants  and  tbe  assistant  ol^ 
sftrvera,  who  are  here  fitted  for  the  intelligent  performance  of  their 
duties.  All  candidates  for  either  of  these  positions  are  selected  from 
the  enlisted  men  of  the  signal  detachment,  for  which,  after  careful  ex- 
amination, they  have  been  first  enlisted  as  privates,  and  ia  the  dntiesof 
which  they  are  regularly  drilled.-  The  soldiers  seeking  the  positions  of 
sergeants  are  required  to  present  satisfactory  recommendations  as  to 
conduct  and  general  fitness  from  the  officer  in  charge  of  the  post,  and 
to  pass  a  second  preliminary  educational  examination  before  they  are 
placed  under  especial  instruction.  Classes  are  formed,  and  are  snpplied 
with  the  standard  text-books  on  military  signaling,  telegraphy,  and 
meteorology,  and  pursne  a  regular  course  of  study  and  for  recitation  BiS 
marked  out  in  these  books.  They  are  tanglit  the  iiractical  use  of  the 
various  meteorological  instruments,  forms,  &c.,  in  use  at  the  seveml 
stations  of  observation,  and  station-duties  generally,  so  far  as  they  can 
be  taught  with  the  facilities  of  the  i)08t.  They  are  practiced,  at  the 
nafiae  time  with  the  rest  of  the  detachment,  in  the  regnlar  drills  and  duties 
■of  the  service.  ^Vhen  a  soldier  is  considered  competent  as  an  assistant, 
and  has  been  so  reported  by  the  instructor  at  the  post,  he  is  ordered,  as 
vacancies  occnr,  as  an  assistant  observer  to  a  station.  Here,  in  addi- 
■tiou  to  perfecting  himself  in  the  practical  details  of  the  dnties  at  the 
-station,  he  continues  his  studies,  reciting  systematically  to  the  observer- 
sergeant  iu  charge.  A  service  of  six  months  in  this  capacity  favorablj 
■i-eiHjrted  upon  renders  an  assistant  eligible  as  a  candidate  for  promotion. 
He  may  then  be  ordered  back  to  the  school  to  review  thoroughly  the 
whole  course  of  study  and  practice,  under  the  direction  of  the  instructor, 
aud  to  appear  for  au  examination  before  a  board  of  ofAcers  convened 
for  the  pnrijose.  Passing  this  examination,  he  is  considered  competeat 
to  take  charge  of  a  station,  and  is  promoted  to  the  grade  of  observer- 
sergeaut  as  vacancies  occur.  This  course  has  been  followed  sncceasfidly 
during  the  past  year.  The  fitness  of  each  man  has  been  clearly  deter- 
mined by  this  probationary  service  before  his  assignment  to  a  responsible 
]K>sition.  The  total  number  of  assistants  instructed  since  last  report  is 
seventy-six  (76).  Thirty-seven  (37)  assistants  bave  completed  the  fall 
conrse  of  drills  and  study,  and  have  passed  the  required  examinationsas 
■observer-sergeants.  The  number  of  enlisted  men  examined  for  the 
]K>sitiou  of  assistant  has  been  one  hundred  and  seveuty-eight  (17S). 
Fifty  per  cent,  of  the  appUcants  have  failed  to  come  up  to  the  sfaudani 
of  examination.  (Tables  3  and  4.) 

The  instruction  at  Fort  Whipple  is  under  the  immediate  direcUou  of 
l-'irst  Jjientenant  G.  E.  Rilbourae,  acting  signal-officer  and  instructor, 
who  has  devotetl  himself  assiduously  to  the  discharge  of  the  dnty,  and 
by  whom  it  has  been  well  conducted. 

i^econd  Lieutenant  C.  C.  Wolcott,  acting  sigual-oflflcer,  was  iu  charge 
until  April  11, 1872,  at  which  date  he  was  sncceeded  by  Lieuteuant  Kil- 
l)oume. 

The  tact  that  very  few  men  reported  for  final  examination  have  fiiiteil 
to  pass  successfully  reflects  credit  npon  both  officers.  * 

The  experience  of  the  Office  has  confirmed  the  views  hitherto  expreeswl. 

Cooylc 
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that  the  varied  subordinate  duties  in  its  charge  could  be  rendered  by  no 
other  class  of  men  so  successfully  a^  it  is  by  those  who,  drilled  and  prac- 
ticed as  soldiers,  contiDue  in  its  service  as  non-commissiuned  officers, 
habits  of  fidelity  and  prompt  obedience,  with  pride  in  their  e3i)eciAl 
orgnnization.  The  tests  of  good  qualities,  endurance,  and  capacity 
given  by  military  disciplioe  are  hiird  ones,  and  those  who  have  passed 
tbeiD  approved  rarely  evidence  that  they  have  been  defective.  The  ex- 
perience had  in  the  control  of  themselves  and  others  in  the  regular  and 
strict  discharge  of  duty  becomes  invaluable  when  the  charge  of  stations 
devolves  upon  either  assistants  or  sergeants. 

The  board  of  examiners  for  assistant  observers  has  consisted  of  Bre- 
vet Lie II ten  ant- Colonel  Garrick  Mallery  and  Brevet  Captain  H.  W. 
Howgate,  acting  signal-offtcers.  The  board  of  examination  for  observer- 
sergeants  has  been  constituted  of  these  ofHeers  with  the  addition  of  the 
instructor,  now  First  Lieutenant  Charies  E.  Kil bourne,  acting  signal- 
officer.  The  sessions  of  both  boards  are  held  at  this  Office,  that  for 
assistants  meeting  weekly  ;  that  for  observer -sergeants  being  couvened 
by  order  whenever  necessary. 

The  condition  of  Fort  Whipple  has  been  materially  improved  since 
the  date  of  the  last  annual  report,  by  the  construction  of  a  well  ap- 
pointed hospital,  large  enough  for  the  present  wauts  of  the  cotnmaml. 

Tlie  Secretary  of  War  having  ordered  the  construction  of  new  quar- 
ters and  a  mess-hall  for  the  men,  a  guaid-bouse,  and  a  stable  at  the 
post,  these  buildings  are  well  advanced  toward  completion,  and  will  be 
ready  for  occupation  before  the  winter  season  opens.  To  obtain  suita- 
ble space  for  the  erection  of  these  structures  it  was  necessary  to  demol- 
ish a  part  of  the  fortifications,  and  this  work  has  fallen  heavily  upon 
the  detachment.  Buildings  are  now  urgently  needed  for  officers'  quar- 
ters and  for  purposes  of  instruction.  Those  now  oci:npied  are  both 
inconvenient  in  size  and  dilapidat«d  beyond  repair,  and  it  is  recom- 
Toentled  that  suitable  provision  be  made  for  the  construction  of  others 
to  replace  ibem.  Several  changes  were  made  in  the  immediate  charge 
of  the  jKJSt  prior  to  May  28,  on  which  date  First  Lieutenant  B.  P. 
Strong,  Fourth  United  States  Artillery,  and  acting  signal  officer,  was 
assigned  to  this  duty.  Under  his  energetic  administration  several  im- 
port4int  changes  in  the  management  of  the  post  have  been  made,  and 
the  efficiency  of  the  detachment  has  materially  increased.  The  impor- 
tance of  the  proper  maintenance  of  Fort  Whipple,  well  equipped  as  a 
post  of  instruction,  can  hardly  be  estimated.  It  is  here  alone,  in  the 
service  of  the  United  States,  that  either  officer  or  enlisted  man  can  be 
tboronghly  taught  the  especial  duties  of  the  signal-service.  At  no  other 
post  or  place  is  there  the  time  or  the  facilities  for  the  study  and  con- 
tiuned  practice  to  properly  qualify  the  officer  to  be  an  acting  signal 
officer,  nor  can  enlisted  meu  be  elsewhere  drilled  and  practiced  in  all 
the  branches  of  the  service. 

The  morning  report  of  Fort  Whipple,  ou  September  30,  shows  thir- 
teen uou-commissioned  officers  and  nmety-six  privates  on  duty  at  that 
post. 

lustructions  in  military  signaling  and  telegraphy  ba%'e  been  given  to 
a  limited  extent  to  the  first  and  second  classes  of  cadets  at  the  Military 
Academy  at  West  Point,  but  the  reports  received  have  not  been  suffi- 
ciently fnll  to  render  a  detailed  report  practicable.  The  recommenda- 
tion made  in  previons  reports,  that  this  duty  be  made  a  special  branch 
of  Instruction,  with  a  merit  value  given  to  it  affecting  the  standing  of 
the  cadets,  is  renewed.  The  fact  that  during  the  past  year  the  military 
representatives  of  several  foreign  governments  have  made  the  signal- 
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service  of  the  Uuited  States  Army  a  matter  of  especial  study  shows 
the  importance  attache<i  to  this  brauch  of  military  science  bv  tbow 
governiueiita,  and  the  necessity  of  constant  work  in  this  coaotryto 
keep  in  advance  of  progress  abroad. 

The  iiistrnction  in  tlie  Departme  .t  of  the  Missouri  has  be  ei  regalarly 
maintained,  and  the  results  show  a  eommendable  amount  of  eoerttjon 
the  part  of  the  ofilcers  who  bave  been  in  cliarge.  Second  Lieutenntit  V. 
A.  Goddard,  Sixth  United  States  Cavalry,  was  assigned  to  duty  na 
acting  signal-ofBcer  of  the  department  by  the  general  commanding, 
relieved  by  the  same  anthnrity  Miircb  21,  1872,  and  snceeeded  on  that 
date  by  Second  Lieutenant  Philip  Ueade,  Third  United  Shites  Infantry, 
■wbo  still  remains  iu  charge.  Neither  of  these  officers  has  been  regu- 
larly instructed  at  the  school  of  instruction.  Their  hibors  have,  how- 
ever, been  i)roductive  of  good,  by  the  general  dissemination  giveu  a 
kuowledgfl  of  the  elements  of  signaling.  In  this  department  twenty- 
five  officers  are  reported  completely  instructed,  and  eighty-two  as 
jiiartiully  instructed  during  the  year,  and  fifty-nine  enlisted  men  are 
reported  as  com|>tetety,  and  one  hundred  and  fifty-four  as  purtinlly 
instructed  during  the  same  i>eriod.  The  reports  rendered  by  Lienien- 
aut  Kende  are  regular  in  form  and  promptly  rendered,  and  the  work  in 
this  department  is  in  marked  contrast  to  that  of  other  military  depitrl- 
ments. 

The  purchase  and  issue  of  such  signal  equipments  as  bare  been 
needed  in  the  different  niilitary  depiutments  have  been  made. 

In  connection  with  the  iustniction  of  the  Army  in  the  duties  of  this 
office,  reference  is  made  to  pai)erH  A  and  B,  herewith  annexed,  whii-h 
have  lieen  issued  in  their  present  form  during  the  year — the  former  for 
the  first  time,  and  the  latter  in  a  corrected  and  enlarged  form. 


In  the  division  of  telegrams  and  reports  for  the  benefit  of  comraerw 
and  agriculture,  the  service  has  continued  upon  the  general  plans  nail 
with  the  organization  minutely  explained  in  the  last  report.  At  each 
of  the  principal  lake,  sea-port,  and  river  cities  at  which  there  are  sta- 
tions, the  stations  have  been  maintained  during  the  year.  The  display 
of  bulletin  reports;  of  reports  at  the  river  stations,  giving  the  rise  atitl 
fall  of  the  principal  rivers;  of  the  large  weather  maps,  showing  hy 
changing  symbols  the  meteoric  changes  at  the  different  reports;  ami 
finally,  at  designated  stations,  the  exhibition  of  day  or  night  signals  on 
occasions  of  supposed  especial  danger,  have  been  regularly  made.  The 
reports  have  been  lessened  at  some  points  by  embarrassments  beyond 
the  control  of  the  OflBce. 

The  following  is  a  detailed  acconnt  of  the  operations  of  each  station 
from  which  reports  have  beeu  had  during  the  year  ending  September 
30,1872: 

ALPENA,  MICHIGAN. 

The  office  is  on  the  second  floor  of  a  three-story  brick  bailding  at  the 
corner  of  Fletcher  and  Dock  streets,  and  is  near  the  telegraph  ofSix 
from  which  the  reports  are  sent.  The  roof  of  the  building  occupied  is 
flat  and  covered  with  tiu,  and  affords  a  good  expesure  for  the  wind- 
vane,  anemometer,  and  rain-gauge. 

,  ,,  Google 
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Tlie  station  was  opened  on  tbe  morninp;  of  September  10,  1872,  since 
whicli  (late  reiwrts  have  been  transmitted  to  Detroit,  from  wliicli  place 
tUey  are  sent  to  Wasbington,  and  distributed  to  the  i>riuci|ml  lake 
|»oits.  The  station  18  iu  charge  of  Sergeant  F,  P.  Bayes,  and  is  snp- 
plie^l  with  a  fall  set  of  standard  instruments,  all  of  which  are  in  good 
coiKlition. 

Latitude  of  station 45°  05' 

Longitude  of  station ,. . . .     83°  30' 

Elevation  of  barometer  above  sea-level 6IG  feet. 

TIip  instrument  shelter  is  built  in  accordance  with  the  authorized  plan 
of  the  Office,  and  projects  from  a  window  on  tbe  east  side  of  tbe  room. 
A  northern  eximsnre  contd  not  bo  had. 

No  H'porta  are  received  at  this  station,  and  consequently  no  bulletins 
are  issued. 

AUGUSTA,  GEORGIA. 

[LatUuil«,  33°  aa' ;  lougitude,  81°  53'.] 

Tbe  office  at  tliis  station  was  removed,  May  1,  to  tbe  third  floor  of  a 
large  building  on  the  corner  of  Broad  and  MuIutosU  streets,  Tbe  re- 
moval was  made  upon  the  recommendation  of  tbe  meteorological  commit- 
tee of  tlie  Board  of  Trade,  to  secare  more  room  for  the  performance  of 
the  observer's  duties,  and  to  get  a  better  location  and  exposure  for  tbe 
iiislruments.  The  station  is  provided  with  a  large  wind-vane  of  tbe 
standard  Signal-Office  pattern,  and  one  of  Gibbon's  self- registering 
attachment  to  the  Itoblnson  anemometer,  in  addition  to  the  usual  sup- 
lily  of  standard  instruments.  The  shelter  projects  from  a  window,  and 
is  well  arranged. 

dergeant  James  R.  Allen  was  relieved  from  the  charge  of  the  station 
October  7,  1S71,  by  Sergeant  Satban  D.  Lane,  who  still  remains,  and  is 
assisted  by  Private  Frank  Mangels,  Both  men  are  favonibly  mcntioued 
by  the  officer  who  insi>ect«d  tbe  station  in  March,  1872. 

Full  reports  from  all  stations  were  received  here,  and  bulletins  issued 
regularly,  until  June  30,  1S72.  Since  tbat  date  the  only  reports  received 
have  been  those  from  tbe  Western  Gulf  stations  and  Sbrevcport.  Copies 
of  these  are  regularly  furnished  the  local  jut'sSfand  selections  from  them 
published.  The  probabilities  issuiMl  from  the  central  office  in  Washing- 
ten,  in  the  aflerno'>n  of  each  day,  are  received  and  published  in  the 
morning  pajiers  of  the  day  following.  During  the  year  ending  Septem- 
ber 'M,  1872,  two  thousand  nine  hand  ed  and  ninety-two  bulletins  have 
beeu  issued,  and  nine  hundred  and  four  reports  furnished  to  tbe  press. 
All  station  reports  have  beeu  forwarded  with  regularity  and  in  satisfac- 
tory shape. 

The  following  table  shows  tbe  meteorological  coudition  of  the  station 
during  the  year: 


y»r. 

Month. 

November 

December 

FebrnlJy 

Provaning  wind. 

ouiuter. 

momeler. 

fBlL 

i«at>. 

30.005 

6f! 

Soutbcast. 

30.090 

54 

We«t, 

30.230 

47 

4.9rt 

Northwest 

30.160 

41 

5.80 

North  weat. 

30.000 

46 

5.87 

West. 
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Year. 

Hontb. 

UeBD  bar- 
ometer. 

Heui  ther- 
mometer. 

Total  rain- 
fall. 

1872.. 

March 

30.090 
30.100 
30.03 
30.04 
30.05 
30.07 
30.08 

50 
66 

74 
79 
Bl 
BO 
75 

10. 88     Northweet. 

May.::'.::::::::::: 

June 

Jnly 

4.77     Soatheut. 
6.87     Soath. 

September 

AuDnalmean 

1. 33    West. 

30.089 

63.3 

61.75    West. 

BALTIMORE,  MARYIiAND. 
[Lfttitade,  39°  IB";  longitudu,  76^  36'.] 

The  location  of  the  ofBce  at  this  station  has  remained  unchanged 
since  the  date  of  last  annual  report,  nor  has  any  essential  change  been 
made  in  the  exposure  of  instruments,  or  in  iustrnment  shelter.  The 
anemometer  has  been  provided  with  the  standard  self  legistering  attach- 
ment, and  is  elevated  upon  the  telescopic  rod  devised  at  the  central  office, 
to  secure  a  proper  exposure  of  the  instrument  aod  to  free  it  from  the 
influence  of  sarroanding  objects. 

Full  reports  were  received  from  all  stations,  and  maps  and  bulletins 
issued  regularly,  until  June  30,  1872.  From  that  date  until  August  31 
no  reports  were  received,  and  the  only  work  done  at  the  station  was  the 
transmission  of  the  local  observations  directly  to  Washington.  On 
Angust  21  the  circuit  system  was  again  resumed,  and  full  reports  re- 
ceived and  published  in  bulletin  form.  Maps  to  the  number  of  thirty 
daily  are  sent  from  the  central  office,  and  are  distributed  at  2  o'clock 
each  afternoon.  During  theyearfour  thousand  one  hundred  and  ninety- 
nine  maps  and  three  thousand  one  hundred  and  thirty-five  bnlletioB 
have  been  issued,  and  three  thousand  two  hundred  and  seventy  reports 
furnished  to  the  press.  The  papers  generally  publish  the  synopses  aiid 
probabilities  as  received  through  the  Associated  Press,  and  most  of  them 
publish  a  part,  at  least,  of  the  tabalai'  report.  The  weekly  sammary  of 
the  weather,  and  the  monthly  statements  of  the  range  of  iustraments, 
are  also  published  by  the  leading  papers. 

The  Board  of  Trade  has  appointed  a  meteorological  committee,  and  its 
secretary,  Mr.  George  TJ.  Porter,  has  manifested  a  decided  interest  in 
the  service.  Kine  cautionary  signals  have  been  displayed  at  this  statiuD 
daring  the  year,  Hve  of  which  were  fully  justified. 

Sergeant  H.  J.  Penrod  has  remained  in  charge  during  the  year,  and 
has  performed  his  duties  in  a  manner  satisfactory  to  this  Office.  All 
•  reports  have  been  forwarded  promptly  and  regularly.  Private  WsfCgi 
the  assistant  at  the  date  of  last  report,  was  relieved,  December  20j  IS7I, 
by  Private  William  Theodovins,  who  ^mained  until  ordered  m  for 
promotion,  July  9,  1872.  Private  Otto  Schutze  is  now  on  duty  « 
assistant 

The  station  was  inspected  April  3, 1872,  and  reported  in  good  condi- 
tion ;  Instrumenta  iu  hue  order,  and  recorda  neatly  kept. 
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Meteorological  tummary. 


Tear. 

Uontb. 

Meanlnu-- 
ODi«ter. 

Ueas  tli<>r- 

Total  rain- 
fall. 

Prevailing  nind. 

1871.. 

30.150 
30  Oa 
30.14 
30.09 
30.03 
30.06 
30.09 
30.01 
29.97 
29.973 
30.042 
30.048 

59 
45 
33 
35 

InAet. 
3.11 
3.24 
1.90 

.as 

1978- . 

37      1              3.06 
56      1              3.06 

m    1         1.44 

75      1              4. 16 

81.2  1.58 

79. 3  4. 59 

68.5                6.06 

Mny 

Anunalmean..- 

30.057 

5%2              33.54 

Korthweat. 

BOSTON,  MASSACHUSETTS. 
[Latitade,  40°  20' ;  loDgltade,  71°  03'.] 

The  office  nt  this  station  remains  at  103  Oourt  street,  where  it  was 
located  at  the  date  of  last  report.  Full  reports  were  received  from  all 
stations  until  June  30,  1872,  and  bulletins  and  maps  issued  regularly. 
From  that  date  to  August  21  the  only  rpiwrts  received  were  those  from 
BurlingtOD,  Portland,  and  Mount  Washington,  which  were  here  trans- 
ferred to  New  York.  Since  August  21,  twenty-two  reports  have  been 
received  and  published  daily.  Other  reports  will  be  added  from  time  to 
time,  OS  the  telegraphic  facilities  increase. 

During  the  year,  three  thousand  one  hundred'aud  twelve  maps  and 
three  thousand  eight  hundred  and  eighty  bulletins  hare  been  issued, 
and  two  thousand  two  hundred  aud  forty-six  press  reports  famished  to 
the  daily  newspapers.  Tabular  reports,  monthly  statements,  and 
synopses  and  probabilities  have  been  published  regularly  by  the  press, 
and  a  general  interest  manifested  in  the  service. 

JUr.  Qnffield,  chairman  of  the  meteorological  committee  of  the  Board 
of  Trade,  has  displayed  marked  interest  in  the  condition  of  the  station, 
and  rendered  the  oEBce  valuable  assistance. 

The  anemometer  has  been  supplied  with  the  telescopic  rod  for  addi- 
tional elevation,  and  also  with  the  standard  self-registering  attachment 
The  other  instruments  remain  as  at  last  report,  and  are  in  good  condi- 
tion. Sergeant  H.  &.  Cole  is  still  in  charge  of  the  station,  and  has  per- 
formed bis  duties  to  the  satisfaction  -  of  this  Office,  and  is  favorably 
mentioned  by  the  meteorological  committee  of  the  Board  of  Trade  in 
their  annual  report.  Private  William  Black  haa  been  on  duty  a»  assist- 
ant since  October  23,  1871,  and  is  reporte«l  faithful  and  intelligent  in 
the  performance  of  his  duties.  All  reports  have  been  forwarded  rega- 
lariy  and  in  proper  tbrm.  Fourteen  cautionary  signals  have  been  dis- 
played at  this  station  during  the  year.  In  reference  to  one  displayed 
November  14,  1871,  the  report  of  the  meteorological  committee  of  the 
Board  of  Trade  states  as  follows ; 

The  eantlonary  flag  was  dispUfed  at  3.15  p.  m.,  and  all  tmhI«  regarded  the  oantlon 
and  isiaained  s^lyiD  port,  except  the  Star  of  tiie  Eaat,  whose  captain  ventured  ant 
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and  waa  obliged  to  put  back,  the  predict^il  gale  cominK  on  irilh  great  fniy  U  lil" 
a.  ni.  of  ttie  uext  ilay.  Wu  iiei:<l  nut  add  that  one  captHiu  certuiiil;  iriU  iu  foiarr 
bear  teetiuiouy  to  tbu  value  of  tlie  stortU'Siguala,  suil  will  respect  tliem  implidllj. 

In  auutlier  part  of  the  same  rejwrt  the  coinmittee  make  tbe  fullaf- 
iDg  8tat«meut : 

Captain  Naah,  commauder  of  the  nnderwritrra'  relief  steamboat,  told  tbr  tliiit> 
Qiuu  of  your  coiumittoe  tliat  he  wonld  never  leave  port  with  a  vessrl  kIkd  ihr 
iignol-fi Ulcer  predicted  a  coming  iluiigeroiia  stomi  or  gale  of  wind.  On  one  on^ni. 
when  tlie  appeatance  of  tbe  sky  to  a  Hiiperltuial  olutcrver  might  seeui  quile  lltirai'ii- 
iDg,  Captain  Nanb,  desiring  to  take  a  Hteanier  out  uf  {lort,  applied  to  tbe  sigii*l-<iai'rr 
at  Piinlaud,  and  was  utwured  tbut  for  tweuty-fuiir  bonra  he  would  exiierieurcbnt  lifir 
breezes,  and  a  flurry  of  anew  during  the  latter  part  of  tbe  tiiue.  I'erfeclly  cuiiliiL:i: 
in  tbe  Hlgiial-otBcer,  be  ilti mediately  left  the  poit,  pniceiHled  for  seventeen  liniin  ■■a 
almost  perfect  calm,  theu  experieaeed  the  predicted  flurry  uf  sduw,  and  ivachrd  h- 
destination  iu  safety. 

Tbe  station  was  visited  by  an  inspecting  officer  April  29, 1S72,  and 
found  ill  ]}roper  fM>uditiou. 

Meteorological  summary. 


October. . . 
Novemlwr 
December. 
January  . . 
February  . 
March 

May .'.'.'." 

July.".'.'.'.'.' 

September 

Annual 


29.931 
29.996 
29.917 
29.930 
29.950 
30.003 
30.001 


5.Wi  Xorthwnt. 
6.42  NortbireHt. 
3.3(4  Northiie<L 
S.  11  Northwest. 
2.31  NortbireBt. 
4. 05  NoHhwfsl. 
1.31  ■  NorthwMt. 
3.29  '  East. 
4.S4  I  East. 

;  Northwest. 
West. 

,  NoHhweft 


4.00  ; 
10.6a 
6.04  ! 


;  Nortbire*!. 


BRECKENBIDGE,  MINNESOTA. 

This  station  was  opened  April  10, 1872,  by  Sergeant  C.  A.  Shaw,«l>i' 
still  reniiiins  in  charge.  Reports  are  sent  to  Saint  Panl,  where  tbey  air 
transferred.  No  reports  are  received  from  other  stations,  ami  cons^ 
quently  no  bulletins  or  maps  are  issued.  The  town  is  a  small  oih>,  anil 
tbe  ttrminns  of  a  branch  of  tbe  Sortheru  Pacific  Railroad,  ami  il>i' 
office  is  located  in  a  small  frame  bnilding,  where  tbe  instruments barea 
fair  exitosure.  The  instrument  shelter  is  of  tbe  standard  pattero.  hii<1 
was  made  at  Saint  Paul  and  shipped  to  this  point. 

Latitnde  of  station 4fi»  IS' 

Longitude  of  station 9IP  ^-^ 

Elevation  of  barometer  above  sea-level 1. 069  M- 

The  station  is  supplied  with  one  barometer,  one  tbermometer,  om*  h,(- 
grometer,  one  anemometer,  one  rain-gauge,  and  one  wind-vaue,  all  ofbr 
standard  pattern. 
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Meteorological  summary. 


Year. '             Houtli. 

Mean  bar-  \  Mean  tlier- 

Total  mlD- 
fall. 

Prevail  iog  wiod. 

Ixchet. 

M^v\                . 

30.004                St 
29. 920  1              65 

29.  992  1              67. 1 

30.  02:i  1              65. 1 
29.  959                5S.  3 

4.^ 
5.10 
6.01 
1.78 
1.18 

Julie;::::::;::::;;: 

JillT 

Aiisart 

Sei>tutuliur 

Meanforemontha. 

Soutbeunt. 
Southeast. 
SouthmiHt. 

29.9t«                59.2 

la  12" 

Soiitlieast. 

BUFFALO,  NEW  YORK. 
[Latitude,  42°  53';  longitude,  78°  55'.] 

So  clianjre  has  been  made  in  the  location  of  the  office  at  this  station 
aiupe  the  date  of  the  last  aonnal  report.  Full  reports  from  all  other 
stations  were  received  until  Jane  3«,  1872,  and  published  iu  thecustum-. 
arv  miiniier  iu  the  form  of  maps,  bulletins,  and  press  reports.  Owing 
to  the  want  of  telegraphic  facilities,  the  transmissioD  of  rei)orta  to  this 
Rtation,  in  common  with  others  on  the  lakes,  was  discontinued  from 
Jnty  1  to  September  1, 1872.  During  this  period  the  work  of  the  station 
was  limited  to  the  transmission  of  the  local  reiwrts  and  the  transfer  of 
those  received  from  Canada,  which  are  received  here  from  Toronto.  On 
the  Ist  of  September  the  regular  service  was  again  resumed,  and  fifty 
reports  are  now  received  and  published  regularly.  During  the  year, 
five  thousand  ninehnndred  and  eighty-three  bulletins  and  four  thousand 
two  hundred  maps  bave  been  issued  and  distributed,  and  one  thousand 
one  hundred  and  fen  reports  furnished  to  the  press  for  publication.  The 
leading  newspapers  bave  pubtished  regularly  the  tabular  reports,  synop- 
ses, and  probabilities,  and  weekly  and  monthly  statements,  and  in  other 
ways  shown  a  desire  to  assist  iu  the  development  of  the  service.  The 
meteorological  committee  of  the  Board  of  Trade  has  aasi8t«d  the  ob- 
serv-er  in  various  ways,  and  its  members  manifest  a  lively  interest  iu  the 
work. 

Twenty -five  cautionary  fiignals  were  displayed  between  October  29, 
1871,  anil  September  1, 1872,  twenty  of  which  are  reported  as  having 
t)ppu  fully  justified.  Under  date  of  October  30,  1871,  the  observer 
wporta : 

Several  VL-iwtU  lielil  in  port  during  tlie  ilriy,  altlinuKb  tlio  niml  did  not  exceed 
twciily  luili-H  per  hour.    The  sigual  );iive  tuliru  HntisTntliun,  and  ni.t;  l>e  ronHidvrcd  a 

yoTftubrr  10,  lft71. — Signal  for  Noveni 
ri'gardL-d  by  iiiaTiuers.    A  ]aigo  nnuibur 

A'orcNiierl5,  It^l. — An  uuknowii  amount  uf  pro|)eTty,  a 


iuiva  Ifeeii  suved.     Til 

of  the  Htonn  won  felt  nt  this  alntiiin.     It  wi 

this  port  during  its  display.    Tlie  atonu  wi 

-VoroHiircr  2J,  1P71.— Storm  unuBually  sev 
thi*  port  ilurin  k  its  display. 
September 'ii,  1872 — This  warning  was  geuerally  observed; 


>u  liiinra  before  tlie  full  violrnce 
lieeiled  by  all  sailnra,  and  no  vphspIr  left 
the  tuost  violent  knowu  on  the  lakes  for 


signal  fully  Jnstificd.    No  vesAt'la  )oFt 
o  vessels  leaving  dniing 
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Ub  disptav,  except  one  aobooner,  which  left  on  the  momiDg  ef  the  25th,  but  ntnM4 
in  a  few  uunre,  gomewbat  damped.  Among  the  lake  men  it  waa  reganiadHtTcty 
good  hit. 

S^ltmbfT  30, 1873— Thii  cnnt ion ary  waa  observed  bj  all  classes  of  moriDen.  NaTo- 
■els Itjft  the  horlHirctnriDE  the  time  it  woh  displaj-ed,  althoaKb  ssren  were  mdjto 
start  uu  tliH  miiniiUK  of  the  39tb  of  September,  and  would  have  done  so  if  Ilietif^il 
bad  uot  iieeii  lii>iBt<;iI.  Thure  is  no  doubt  in  the  miudsof  all  but  that  a  great  luui.iIiTts 
*nd  an  iutmense  amount  of  property  were  savetl  by  this  caotiouarr  signal,  ss  tbe  gile 

In  liiB  semi-antinal  report  to  this  ofHce  of  JanDacy  1,  1872,  tbe  ob- 
server remarks:  "Tug captains  probably  give  the  weather-reporte mon 
attention  than  any  other  class  of  inariiie  men,  and  proved  very  tidranta 
geoas  to  them  in  calcniating  where  to  looli  for  vessels  which  are  ilae  ot 
in  distress.  The  press  of  the  city  shows  every  dis[>osition  to  give  tbe 
service  publicity,  and  promote  its  interests;"  and  on  July  1,  he  reports: 
"The  liveliest  interest  is  now  manifested  by  all  classesof  citizeusin  the 
service,  and  the  office  is  thronged  daily  by  visitors,  comnierciHl  men. 
pteasure-seekers,  &c,,  and  the  weather  reports  are  relied  uiwn."  •  •  • 
"Tbe  demand  for  tlie  reports  was  so  great  at  the  opening  of  navigation 
that  the  number  used  had  to  be  very  mueh  increased — the  weather  ui3p» 
taking  precedence  of  bulletins."  •  •  •  "The  display  of  cautionaiy 
signals  is  landed  in  every  instance,  and  no  sailor  risks  his  craft  on  the 
lakes  while  the  signal  is  flying." 

Sergeant  Allen  Buell  was  in  charge  of  the  station  until  relieretl  JdIj 
17,  1872,  by  Sergeant  William  McElroy.  Botb  men  have  shown  tbeni' 
selves  energetic  and  well  qualified  to  perform  their  duties.  Private  John 
Clark  was  on  duty  as  assistant  until  February  IG,  1872,  when  he  was 
replaced  by  Private  Taylor,  who  still  remains  and  has  given  satisfaction. 
The  station  was  inspected  in  the  latter  part  of  July,  and  found  in  good 
condition. 

In  addition  to  the  instruments  named  in  last  report,  the  station  is 
provided  with  a  large  wind-vane  of  the  standard  pattern,  and  tbe  tel^ 
Bcopic  rod  and  self-registering  standard  attachments  to  the  anemometer. 

Meteorological  aummart/. 


Yew. 

Month. 

Mean  bar- 
ometer. 

Mean  tbel^ 

Total  rain- 
faU. 

pRTkiliDg  wind. 

1871.. 

October 

30.ni4 
29.9»7 

SU  965 
29.940 
29.968 
29.9S0 
29.905 
29.994 
29.884 
29.942 
29.921 

54.3 
34.7 
S7.6 
3fi.4 
15.7 
27.2 
46.7 
54.7 
66.3 
73.4 
73.3 
64.6 

Inekm. 
1.64 
3.60 
2.55 
1.94 
9.21 
1.30 
1.43 
S.23 
3.52 
1.66 
1.94 
4.34 

SontfawMt 

June ;::::;:::;:::; 

Annual  mean.... 

29.942 

47.8 

99.36 

Southwest. 

The  winds  considered  dangerona  to  navigatios  at  this  staticn  ■ 
those  fmrn  the  northwest,  with  a  velocity  of  twenty-five  miles  per  ho 
and  upward,  and  from  the  southwest  from  twenty  miles  per  boar  ai 
npward. 

,  ,,  Google 
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BURLINGTON,  VEEMONT. 

[L«titad«,  44°  20';  longUode,  73°  II'.] 

Tho  location  of  the  office  at  this  station  has  not  been  changed  since 
the  date  of  the  last  report,  nor  is  a  change  considered  desirable  at  present. 
Reports  have  been  sent  from  the  station  without  interruption  during  the 
year,  but  since  July  1, 1S72,  none  have  been  returned.  Two  thonsaod 
and  twelve  huUetins  have  been  issued.  No  reports  were  furnished  the 
press. 

The  station  was  inspected  in  May,  1872,  and  the  instruments  and 
office  found  in  good  onler.  A  large  wiiid-vaue,  of  the  standard  pattern, 
has  been  added  to  the  instruments  on  hand  at  last  report. 

Sergeant  George  H.  Ellery  has  remained  in  charge  during  the  year, 
and  has  forwarded  all  the  reports  promptly,  and  given  general  satlsfao- 
tion. 

Owing  to  the  fact  that  this  is  a  station  of  observation  and  report  only, 
sud  does  not  receive  reports  from  other  stations,  the  citizens  feel  less 
iDtere«t  in  its  operations  than  they  otherwise  would. 

Meteorological  summary. 


Year. 

Mouth. 

Mean  bar- 
ometer. 

Meau  ther- 
moiuel«r. 

Total  rain- 
fall. 

PrevailiDg  wind. 

47.7 
26.7 
24.5 
16.3 
19.3 
17.7 
43.7 
64.7 
66.0 
71.  B 
70.4 
60.  S 

2.75 
.73 
.78- 
.43 
.13 
.13 
.73 
3.59 
3.66 
7.27 
9.70 
3.36 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 

995 
972 

964 
905 
840 
>W3 
900 
908 
»83 
965 
979 

M^™?. :;;::::::: 

jnife"::;.".'.'.'.:::' 

Aakii"::::::'::'. 

s^Cber..; 

AnDOKlouun.... 

Soutb. 

29.931 

43.3 

33.27 

eonth. 

CAIRO,  ILLINOIS. 

[Latitude,  37^*  00";  longitude,  89^  OC.] 

The  location  of  the  office  at  this  station  remains  unchanged.  Pre- 
vious to  Jaly  1, 1872,  a  snfficient  number  of  reports  were  received  to 
enable  the  observer  to  issue  a  map  each  morning,  and  the  bulletins  three 
times  daily,  bat  since  that  date  the  only  reports  received  have  been 
from  the  river  stations  in  the  afternoon,  and  but  one  bulletin  is  there- 
fore issned.  The  total  number  of  maps  issued  during  the  year  is  one 
thousand  one  hundred  and  fifty-two:  of  bulletins,  four  thousand  one 
hundred  and  eighty-eight,  and  three  bandred  and  sizty-six  rettorts  fnr- 
oishod  the  press. 

On  the  1st  of  January  the  observer  began  to  make  regular  daily  ob< 
servations  of  the  rise  and  fell  of  the  Ohio  River,  naing  for  that  purpose 
the  gauge  constructed  by  the  United  States  Engineer  Corps.    These 
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observations  hiwe  been  sent  with  each  regaiar  afternoon  telegraphic 
report,  and  distribated  witli  ttiat  report  to  all  ttie  principal  dtit^un 
the  western  rivers. 

The  station  has  been  inspected  twice  dnriiig  the  period  covered  liy 
this  report — once  in  November,  1871,  and  again  in  August,  187l*.  AI 
theflrst  inspection  neveral  of  the  instrnments  were  fonnd  improprrtT 
locnted,  and  suitable  changes  were  made.  At  the  second  ins[>ecti(Hi,  tbe 
station  was  found  in  good  working  order. 

Sergeant  Tiiomas  L.  Watson  has  been  in  charge  daring  the  year,  as- 
sisted by  Private  James  M.  Watson.  Both  men  are  favorably  metiliorieil 
for  their  intelli^^eiice  by  the  inspecting  officers,  and  all  the  tele^iiUir 
reports  from  the  station  have  been  regularly  transmitted;  some  dvUjr 
hasoccurred  in  forwarding  the  mail  reports. 

The  anemometer  is  provided  with  the  standard  self- registering  atlacb-' 
meut,  atid  the  small  wiud-vane  on  hand  at  l^t  report  bus  been  replHi'd 
by  a  large  one  of  tbe  standard  pattern. 

The  inspecting  officer  reports  as  follows,  in  reference  to  the  ioteivit 
taken  in  the  service; 

The  citiienB  take  agreat  interest  in  ttieweatlieraervic«,aDd  visit  tbe  offlee  «nd  lb* 

? laces  ivliere  tlie  maps  and  bullctios  are  posteii  daily,  when  the  reports  are  ivciiTnL 
'he  river  reportH  are  particululf  valuable,  and  are  studied  nitb  as  much  iatereai  uj 
profit  as  tbe  market  reports. 

Meteorological  summartf. 


Tear. 

Month. 

Mean  bar- 

Mean  ther- 

ToUl  rain- 
faU. 

PravailiDg  •rind 

30.  m 
30.130 
30.830 

30.270 
30.063 
30.150 
30.049 
30.054 
30. 042 
30.0-28 
30.0T9 
30.061 

fiO.3 
43.9 
34.5 
31.3 

37.9 
43.4 
61.4 

&^.7 
75.7 
79.8 
80.3 
70.7 

3.81 

2.9:1 

4.25 
1.44 
2.26 
2.02 
4.52 

May.::::.':::;'.;:;: 

jiine.::::.. :.::.::. 

AnsusV :::;:;:;::;: 

ADDnalmeaa 

30.107 

57.3 

34.m 

Southerlj. 

Extract'  from  obieri^i  jtnimat,  Febfuari/  9,  1872. — SligUt  shock  of  carthqnaVr  '•■ 


tn-eeu  four  and  hve  o'clock  a.  m.,  lasting  abaut  t 
the  exception  nf  lif^hl  north  aud  west  winds. 

Ittaich  31,  lrii:J.— Tbe  winter  just  passed  is  £ 
aeveroHtiu  uiany  .years  at  tliU  place,  and  1ih«  bi'i'i 
able  and  cuntinunl  low  stago  of  wat^^r  In  tbe  ri\ 
the  "  cold  Hujips  "  and  the  baekwardii'        "■ 


I  secouds ;  calm  nearly  all  il>)'  * 

■inTally  conce>!e<1  to  havp  bwo  i':.' 
chiefly  distinRuiaheil  by  the  reniw^- 
en,  find  the  frequency  nudsevi'rili ''' 
TliB  bloomiuK  of  |*arb-trr",  "■' 


ououDK  on  during  tbe  last  days  of  March,  took  place  in  the  middle  uf  February  in  I^ 
piecMling  year. 


inyGoogIc 
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CAPE  MAT,  NEW  JERSEY. 
[Latitiido,  39°,  00';  longitude,  71°  Bff.] 
Xo  cbnnge  hii»  been  made  in  the  location  of  the  office  nt  this  station, 
iK)r  is  any  coiisidei-ed  desirable  at  present.  Ko  reports  are  received 
bi>re,  tlie  station  beinj;  used  for  observation  and  re{>ort  and  the  display 
of  cautionary  sigiinls  only.  Of  the  si{;n!ils,  twenty -two  were  displayed 
itetween  October  28,  1871,  aud  September  1,  1872,  with  satisfactory 
tfMiilts.  No  bulletins,  maps,  or  press  i-eports  have  been  issued.  The 
stutiou  Whs  ius{iected  in  April,  187^,  and  some  irregularities  iu  the 
manner  of  k<^«ping  and  exiiosiiig  the  instnimeuts  corrected. 

8eriJ:cant  T.  F.  Towiiseiid  remains  iu  charge,  and  lias  given  satisfac- 
tioji  liy  the  promptness  with  which  his  reports  have  been  forwarded  ntid 
^lie  neatness  of  bis  official  i>a]>ers.  Since  July  1.  1872,  the  midnight 
regiurts  have  not  been  forwanled  until  the  succeeding  morning,  the  tel- 
ffiniph  nfficu  closing  before  the  hour  of  making  the  observation.  The 
trail  sin  ission  of  the  midnight  cautionary  signal  orders  is  from  the  same 
cause  rendered  impossible. 

Meteorological  summary. 


Tfar.|             Month. 

Mean  bar- 
otuDttir. 

Meaotlifir- 
niuuietur. 

Total  raio- 
fall. 

FrevaillBg  wiudB. 

30.15 
30.04 
30.13 

30.  Od 
30.01 
30.0:14 
30.070 
29.985 
30.000 
ail.9H) 
30.047 
30.041; 

Ti9 

43 

30 

31.5 

31.7 

30.1 

4d 

59.1 

ll 

07.  4 

limhn. 
4.91 
6.4-2 
3.90 
2.99 
2.99 
6.61 
.92 
1.50 
2.15 
3.27 
3.09 
4.51 

March 

North  w«a(. 

Annual  me&D 

30.047 

51.8 

43.26 

Northwest  and 

BOUth. 

CHARLESTON,  SOUTH  CAROLINA. 

[Lalituile,  33°  45' ;  longituilf,  79°  57'.] 

The  location  of  the  office  at  this  station  remains  nnchanged.  Full 
rplwrts  from  all  stations  were  received  here  until  Jnne  3(1,  1872,  when 
tliflir  tntusiuissiou  was  discontinued,  owing  to  the  want  of  proi>er  tel- 
■"irratihie  facilities.  The  reiHirts  from  this  station  have  been  sent  with- 
'Mit  intermption  to  the  central  office.  During  the  year  two  thousand 
N-veii  hundred  and  ninety-seven  bulletins  have  been  issued,  and  five 
liuiulreU  aud  eighty-six  reports  furnished  to  the  press.  No  maps  were 
priiitcd  at  this  station.  The  afternoon  synopses  and  probabilities  is  the 
'>nl.v  one  receiveil  here,  and  is  printed  in  the  morning  papers  of  the  snc- 
'■wcliug  (lay.  Tlie  monthly  summaries  are  published  regularly.  During 
ll""  year  four  cautionary  signals  were  displayed,  two  of  which  were  fully 
JuMifled,  and  thu  others  partially  so. 
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Tbe  station  was  inspected  for  the  first  time  in  Jaly,  and  fonsd  to  be 
in  good  general  condition.  Some  slight  irregnlarities  in  the  expoHan 
and  care  of  instniments,  and  in  the  manner  of  keeping  official  reoeidi, 
were  noted  and  corrected.  This  station  is  supplied  with  the  large 
standard  wind-vane,  and  with  the  telescopic  rod  and  standard  self- 
regiateriug  attachment  for  the  anetoometer. 

Sergeant  J.  E.  Evans  remains  in  charge  and  has  performed  hisdntits 
satisfactorily.  Tbe  inspecting  officer  remarks  in  his  report  npon  tht 
station : 

The  sergeant  in  charge  is  a  faithful  and  iat«Ui);eat  man,  and  very  Eoluui  in  tht 
perfoimatice  of  his  duties,  with  which  lie  seems  thoroughly  acquainted.  The  sUtioB 
generally  ii  ia  hotter  wucking  order  than  any  I  have  visit«d.  Bnth  he  and  hii  wtiil- 
aat  are  apokeu  of  in  bighteruiBby  the  prosideutHof  the  Board  of  Trade  andCbanbeiof 
Commerce,  and  by  the  meraberBof  the  meteorological  committees- 
Private  J.  O'Bowd  was  on  dnty  as  assistant  until  called  in  forpro- 
molion,  April  21,  1872.  He  was  succeeded  by  Private  Siduey  Powell, 
who  still  remains.  In  reference  to  tbe  interest  felt  by  the  citizens  in  the 
service,  the  inspecting  officer  says : 

The  cott^in  iuterested  portion  of  the  oonimnnity,  perhapn  more  than  any  other  cUk. 
take  especial  iiiCereat  Id  the  reporta.  Mr.  Ottin,  a  leadiug  cotton-broker,  states  thai  be 
bae  btmn  governed  to  a  great  extent  in  his  investments  by  the  weather  roporto.  Hr, 
Trenholni,  m-preaident  of  the  Board  of  Trade,  utiktes  that  there  is  a  geaeral  delnaad 
among  cottun-KrowerB  for  more  Htntiona  in  thuir  respective  districte,  to  the  end  tliU. 
if  possible,  the  laws  which  govern  the  local  rain-storms  in  those  parts  might  be  nort 
fully  comprelinniled,  and  tlie  charactar  and  approach  of  su.'h  storms,  which  grettl.' 
influence  the  season,  foretold  with  more  cert-aiutj.  The  agricultural,  even  more  tbin 
tbe  mercantile,  population  In  this  section  ia  interested  in  the  stale  of  tbe  weather. 

Meteorologictd  summary. 


Veu. 

Mouth. 

Mean  bar- 
ometer. 

Heanther- 

Total  rain- 
faiL 

PrevaiUngwind. 

30.130 
30.06 
30.19 
30.13 
29. 994 
30,070 
30.111 
30.033 
30.045 
30.056 
30.055 
30.053 

69 

59 

49 

45 

48.5 

51 

65. 6 

74.9 

79.7 

84.1 

m.e 

77.8 

IndiM. 
4.76 
4.09 
3.07 
3.78 
5.13 
9.78 
2.46 
6.30 
1.87 
2.30 
7.81 
7.88 

M«r^"h"f. :::::::::: 

May .::::::::::.".: 

June ::. 

Beptomh^r". :::::::: 

Atmaalineao 

30.076 

65.5 

68.83 

Sonthwest. 

CHBTENNE,  WYOMING  TBREITOEY. 

[Latitude,  41°  IS ' ;  longitade,  104°  42'.] 

The  office  at  this  station  was  removed  Febmary  20, 1873,  to  the  npper 
story  of  the  buildiug  at  tbe  corner  of  Fergnson  and  Sixteenth  streets, 
where  it  still  remains.  The  shelter  projects  fh>m  a  window,  and  is  of 
the  standard  pattern.  The  exposnre  of  the  wind-vane,  aaemomet«r,  sod 
rain-gauge,  on  the  roof  of  tbe  building  is  good.    Beports  firom  ten  sta- 
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tions  were  received  here,  and  publisbed  iu  the  authorized  manner  until 
Jane  30, 1872,  when  the  failure  of  the  t«legruph  company  to  carry  oat 
the  plan  of  the  Signal-Office  caused  their  suspension.  Arraugeinents 
were  made,  however,  with  another  company  to  transmit  the  reports, 
and  since  September  1,  1872,  the  same  number  have  been  received  as 
before  the  interruption.  Beports  from  Denver  and  Santa  Fd  are  received 
here  and  transferred  to  Chicago. 

Daring  the  year  eight  hundred  and  forty-eight  bulletins  have  been 
issned,  and  one  hundred  and   sixty-two  reports  funiisbed  the  press. 

Since  January  1  the  Cheyenne  Leader  has  published  daily  a  synopsis 
of  the  report  immediately  preceiliug  the  hour  of  publication.  No  maps 
are  issued  at  this  station. 

The  anemometer  is  provided  with  the  standard  self-registering  attach- 
ment, and  a  standard  wind-vaue  of  the  largii  size  is  in  use.  Sergeant  A. 
0.  Dobbins  is  still  in  charge  of  the  station,  and  has  conducted  it  since 
its  establishment  without  au  assistant,  and  without  missing  a  single  re- 
port.  Alt  reports  have  been  forwarded  punctually  and  in  creditable  form. 

JHeteorotogioal   summary. 


Year,  i            MoDth. 

Mean  bar. 

Meantber- 

Total  rain- 
fuU. 

Pie  vailing  wind. 

1871.. 

October 

Nuvenilwr 

39.419 
29.384 

46.0 
2^.9 
28.0 
26.6 
30.9 
33.0 
38.3 
52.0 
61.5 
64.5 
65.1 
55.6 

lACht*. 

.24 
.66 
.16 
.02 
.27 
.38 
1.61 

West. 
Northwest. 

29.929 
29.859 
29.917 
29.876 
29.990 
30.041 
30.098 
30.116 
30.038 

M»y.:;::.".'.;;::::: 

juL.v.::.::. :.:::. 

AnnuKlmUD 

29.840 

44.2  !            14.15  1  West. 

CHICAGO,  ILLINOIS. 

[Latitnde,  41°  52* ;  longitude,  87°  35'.] 

The  great  fire  of  October  8, 1871,  destroyed  the  office  and  instrnmeDtfl 
at  this  station,  and  it  was  not  until  the  14th  that  a  new  location  was 
obtained,  with  great  difficulty,  at  No.  10  West  Bandolph  street.  Id 
regard  to  the  fire  the  observer,  in  bis  journal  for  October,  187 1,  says : 


bavingbnen  destroyed  by  the  great  fire,  Octj>ber8  and  9.  TbeobneiTation  at  I0.53p.  m., 
October  9,  was  taken  and  trannmitted  as  nsual.  At  liHlfpoat  9  an  alarm  of  flre  vos 
ruuR.  There  hod  been  a  very  large  Sre  the  preceding  night,  which  was  Btibdued  with 
dlfflcnlty.  The  weather  waa  intensely  dry,  and  the  wind  IJloning  rnim  the  aonth-south- 
we*t  with  a  Telocity  of  aboat  twenty  miles  per  hoar.  Accordingly,  when  by  10  o'cloch  p. 
m.  the  Gre  bod  increased  initeod  of  dimlniBhing,  many  people  tnmed  onl  to  see  it,  not 
from  alarm,  bat  simply  for  the  sake  of  the  spectacle,  At  10.30  the  fire  waa  still  con- 
fined to  two  bloclcs,  with  a  strong  hold  of  only  one.  The  SremeD  at  this  time  seemed 
to  hava  a  fair  ohsuoe  of  checking  it,  still  the  borulug  waa  bo  great  as  to  enable  one,  by 
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the  llsht  of  it,  to  rpnd  tlie  time  nn  Hie  rity  plock,  one-and-a-bnlf  miles  distant.  The 
niud  wue  parrvinK  t)ii>  spurkH  ri^lit  HironKb  the  criiter  nt*  tlie  citv,  the  liue  IvIiiK  mile 
tvo  blui'kH  ntHt  of  the  lity  linll.  Still  no  niic  ft-lt  nlnniicd,  exuepl  thorn-  in  tbc  immi^ 
dtnt«  vichiity.  I  niyHplf  was  prment,  anil  had  luien  thtt  miiph  lar^r  firenf  tbr  pn- 
ceding  nl^lit  clicckeil  by  the  river.  By  Vi  p.  ni.  tlie  fir«  hud  inereamil  iwiisideraUly  in 
ana  and  ititeiiHity,  but  aathu  wind  nasMintli-sniithn-est,  anA  tbe  river  ran  due  norlb 
■od  Mintb,  there  Reunied  as  yet  bnt  little  daiitp;r  fur  anytliiii);  boyoud  the  river.  Hirb- 
urto  tbe  tire  bad  Ihhui  jiruuajrated,  and  with  no  f;ri-at  ''elucity,  merely  I)y  contact  nitb 
tbe  HumeH,  hut  tunned  1  a.  m.  tbe  beat  of  tlie  Hre  bad  become  ho  Intt-iiKe  hh  erratic 
to  iiu-r«a!ie  the  pnwer  of  tlie  wind  in  the  imoiedinte  neif^bborbood  of  tb^  ttameH.  Thi* 
was  esiH'eiHily  the  caw  on  tbe  cast  nnil  wt-xt  of  tlie  tire  tuward  tlie  fn>nt,  tbe  viod 
blun-liif;  straiKht  t»wanl  tbe  Hre  in  all  dirtetiuriH.  Wilbin  forty  yai-iis  of  tlir  btazc  J 
eatuiiuted  the  wind  blowinjj;  from  tbe  nasi  ti)wanl  it  nt  thirty  miles  jier  boiir.  This 
cauHed  a  decided  wbirlin;;  motion  iu  the  culnain  of  flanie  and  smoke,  wbicb  via 
contrary  to  tbe  bands  of  a  vratcli. 

BlaziiiK  piece*  of  timber  of  uo)iHideruble  size  were  now  whirled  alaft<.  and  carried  to 
tbi-  nurtb-norlhrast,  starting  new  anst  an  tbev  fell,  Tlicse  new  Hres  being  iu  Ibc  line 
of  tile  smoke  were  invhiible  tii  IIiom^  at  the  old  Hre.  One  of  tbe  Hres  wua  on  tbe  east 
side  of  tbo  river,  only  a  few  blocks  fnim  tbe  court -bonse,  By3o'clni;k  tbeeonrt-honar, 
with  all  tile  lieantifal  bnildiuKa  aronnd  it,  was  in  Hitines.  The  eimflagration  was  noir 
proceeding;  in  tbe  lino  of  tbo  wind  as  fast  as  a  man  could  walk.  By  3  n.  m.  the  wnter- 
works,  two  tiiilt's  to  the  northeast  of  the  coiirt-bonse,  wore  bumed.  Tbe  city  having 
lieeii  tiiiiit  dividiwl  in  two  by  a  sheet  of  flame,  tbe  lire  continued  to  work  irs  way  innrr 
leisiirt'ly  TO  tbe  Past  and  west  at  Ti<;bt  nn<;les  ti>  tbe  wind,  ns  well  us  right  in  tbe  terih 
of  it.  the  tire  on  the  night  of  the  7tb  nlone  saved  tbe  Went  Division.  '  II  had  bunird 
two  libii^ks  in  breadth  down  tbe  west  side  of  the  river.  Tbe  tire  on  the  r*xh  origiuali^ 
only  a  few  bli«'ks  Further  sou tb,  honeo  it  could  not  progress  north  for  want  of  nnileriiil. 
On  the  east  sid '  of  the  river,  in  tbo  south  divbiiiiD,  tbe  Hro  continued  to  work  towanl 
tbe  east ;  this  it  did  with  tbe  grcati-nt  rapidity  at  the  southern  limit  of  the  nnitnen- 
tion,  bi'cause  there  the  unbuniiM)  bonnes  broko  the  wind,  and  caused  n  back  curreul  si 
tbo  base  of  the  biiildingH.  Ahsouii  as  the  tire  bad  llnis  got  a  new  swath  of  bouses  ■«- 
fore  it,  ami  the  wind  behind  it,  away  it  went  ti^nriuK,  thiiN  sadly  surprising  many  who 
wore  coitgrHtu latin);  tbemselveit  becansu  the  first  ruxb  of  tlume  had  spared  them. 

Tbe  Tribune  pei>|i1e  thought  the  streugtii  of  their  bnildiuf;  hod  nnvm)  them,  bersnae 
it  la^  at  the  eslremily  of  one  uf  the  swaths.  The  next  one  took  it.  In  tbe  uarth 
division  the  first  rush  of  the  fire  reached  the  lake,  and  then  worked  its  w.iy  wextwsrd 
to  tbe  river. .  This  it  did  not  aceotnidish  before  Vi  noou  on  tbe  ih:b.  The  wind  bait  lir 
H  a.  in.  increased  hi  p«<rbat)s  twont.y-tlve  miles  iicr  hour,  nt  the  distance  of  three  iiiiles 
to  tbe  southwest  of  the  Are.  In  the  iromediatu  vicinity  of  it,  an<l  especially  in  ihe 
streets  rntiniut;  east  and  west,  it  was  blowiu>{  with  tlis  force  of  a  hnrricane.  liftiiiK  up 
oil  the  north  side  wlxile  burning  wiHsleii  linilditigM  and  pitvhiu|{  them  on  the  loi»  "f 
others.  The  wind,  blowing  in  all  directions  towurd  Ihe  fire,  confused  some  people  in 
their  ondeav<irs  to  escaiie.  This  also  caused  the  tire  to  projiresH  nlong  the  topv  uf  tbr 
buildings  l>efoce  the  wiiiit,  aud  along  the  bmu's  against  the  wiud.  The  beat  was  iu- 
tensB.  The  bnildiugs  in  fnint  ami  at  the  sides  of  the  hre  began  Grat  to  smoke  from  tbr 
heat  radiiitiug  from  the  burning.  Then,  iu  many  cases,  without  wailing  for  a  lon);n-' 
uf  flame  to  touch  them,  they  would  all  at  once  burst  into  a  blsze.  To  tdk  of  Gre-pnwr 
buiblings  in  the  midst  of  such  a  furnaco  fs  ahsnrd.  Steel  was  melted  in  inoumersble  . 
cases,  and  stones  and  brick  were  burned  to  powder. 

The  firemen  at  first  endeavored  to  check  the  lire  in  frout.  As  soon  as  the  lire  bwl 
gathered  Iu  furee  this  wan  nut  even  to  bo  tboiiglit  of;  not  a  single  drop  of  water eonld 
reach  the  fire.  Tbe  wind  swept  it  olofit ;  besides,  thii  firemen  hud  to  lookout.  Sevrrsi 
of  the  engines  which  went  to  the  front  at  first  gut  burnt;  otbere  made  futile  eSurU 
along  the  side  of  the  fire,  playing  at  right-angles  tu  the  wind.  The  fire  ate  in  bchiad 
them,  aud  they  had  to  run.  I  saw  several  eiigiuea  before  the  water  etopjHsl,  deiug 
nothing.  At  length  they  saw  what  they  coulil  do,  am!  confined  theniselvea  to  Ihst. 
Letting  tbe  lire  have  free  scope  to  the  north  and  east,  they  endeavored  to  prevent  it 
fniiu  spreading  south  against  tbe  wind.  In  this  they  succeeded,  cutting  it  off  just  ss 
it  was  pri'paring  to  lay  hold  of  immense  pilr*  of  lumber  which  lay  along  the  river. 
This  was  done  about  :l  a.  m.  Mouday.  The  efi'orts  of  Ihe  firemen,  lamed  for  want  of 
water,  were  ably  seconded  by  gunpowder  in  the  forenoon  in  tbo  southern  division. 
The  same  agent  bad  been  employed  to  check  tho  northward  progress  of  the  flre,  bntin 
vain.  Toward  noon  the  further  progress  of  the  fire  southward  was  thos  checked.  Id 
tbe  uortbem  division  it  bad  reached  its  limits  about  tbe  same  time,  having  bami 
everything  that  would  burn,  out  as  far  as  Lincoln  Park,  about  four  miles  irom  tb« 
court-bonso. 

The  loss  of  life  was  greatest  along  tbepatbof  the  liret  rush  of  fire;  it  eametoiDdden 
and  unexpected.    Only  those  who  died  in  the  streets  have  been  recovered.    The  very 
bones  of  those  who  were  in  the  buildings  wonid  be  burned. 
The  observation-offloe  lay  right  in  tbe  path  along  which  tbe  oonflagtation  ma«>d 
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iU  first  swati),  horn  the  nonlbwuat  tbrnugh  tlie  center  of  tho  city  to  the  north trest.  I 
n-uttt  to  tlin  M'uiie  uf  the  firn  l>Ht«-Ht<ii  10  and  11  u.  in.,  niul  dill  not  tliiiik  of  tliB  d:ingcr 
until  tiM  Inti'.  Kaiifuinu  n-as  on  ilnt.v,  nnil  niivixt  tbe  moxt  voiuiiblu  of  tlie  iiiHlriiiuisiils, 
Uut  only  fiir  ii  time.  Hu  ciirriixl  tlicru  tii  hia  InilfringH,  which  liiy  m-arar  tbu  Inke,  uiiil 
rvtiiruHl  til  Ilml  ull  the  bnihlniKit  iimiiiid  the  ofBcu  iu  u  Ulnze.  Thiiikiii);  liiaiiuilf  khU, 
liH  went  Uiu'k  tu  IiIh  Iml^rin^it  uuit  went  to  sleop,  and  awoke  iu  time  to  find  the  flaniua 
jiiHt  n|K>n  liiiii.  tJoHtobiD)!  his  trunk,  hu  escapo<l  to  tbe  lake.  Miuiy  trunks  were  lyin|[ 
tliLTH  in  fliiinuM,  and  lie  pitibeil  hiH  into  tlie  water.  It  miifht  bnvu  buen  posHibUi  tu 
liave  HAvuil  uvurythiiigby  pnicurlnt;  ii  vvhiolc  at  first ;  but  vehicles  were  wiireely  to  be 
lioil.  AjHweliir,  only  a  Iilnck  froiuthcolmrn'atiOD-uHlce,  is  said  to  have  offeml  a  thott- 
b:iii(1  ddllura  fur  onv  in  vi^ii. 

At  10  i>.  ni.  Miiiiduy  I  endeavored  to  tlnd  ft  teleprapti-oGBco,  but  could  not;  ueitlier 
coultl  I  tliiil  a  jiiMt-iiince.  I  wiiitn  a  litCu-r  and  p<Mt<-d  it  In  a  l^tter-bux.  E^irly  ou  tlie 
lOtli  I  ini-t  iiu  iipcratur,  wbn  infonue it  me  when:  In  find  tbe  telegrai»li-«mi.i: ;  Hent  olT  n 
iue8sij{<!,  iind  tuft  my  aildreiM  both  at  tho  pcmt-ofHne  anil  ti>l<><tra»li-iitBci' :  everythinf; 
id  cttnl'iihiiiu,  au<l  iinnittliini;  like  the  fiiblwl  "state  of  uaturo"  iutroiluc^ed.  Citisuns 
aCluckcil  with  a  HupiHisititiuUH  iocendiiiry  uiuula;  diiuKciuus  tu  go  buhiud  a  huuta  fur 
any  purpow.    Found  Kniifnian, 

On  tliij  11th.  wuitvil ;  SwrgBant  Downes  arrived. 

Ou  the  l«h,  fonnil  Scrfjeaiit  Dciwiies;  reimrtH  uent  in  the  aftt^ruoon. 

Ou  the  lllth,  pudeavoruil  tu  limt  a  niiiin  of  some  sort ;  found  that  the  price  of  rooms 
hod  lr(!l)lr<l  iLud  ipiudrupltH),  mpi'ciallv  in  liinlaes  of  aiiv  pretension. 

Ou  Ibii  14Ib  thi-ri!  wuh  h  cntutiilcmhle  raiu-fall,  perliaps  uu  inch  ;  stiil  couliniiel  in 
scurcli  ufli'r an  uffli-e.  An  iditn  of  thi< dciirtli  of  roiiuis may  Ix: obtiiincil  IWini  tin- fiiL'l  that 
wrlien  we  aonnht  to  nint  a  main  iu  ItH;!}pt'  House,  wliich  bus  a  very  suitaUle  rnof,  tho 
giriitirietor  iuforiuitd  ns  that  lie  wiiiilil  1^  very  happy  to  accommiHlate  us,  but  that  ii 


it  of  hia  rooms  he  hiul  mix  (htsoiis  skviiint;  at  four  dtilliirs  a  liead.    Jblually, 
a  better,  rentuil  prmiiut  iifDce,  No.  10  West  Raudolph  struut. 
ii.iluy,  tbe  1G\h,  tlie  olKiervntions  have  lieeu  taken  as  nHual,  all  (-seiipt  tbp  vplocltf 


of  the  wiiiil.    We  have  no  wntches,  anil  have  Honsht  in  vain  to  procure  a  saud-Elas 

October  17. — Thb  srcrntary  of  the  boultl  of  trudu  Jesires  that  the  reports  Jie  bulletined 
as  usual  in  tlic  nxteuiporiiwil  ball. 

Oclabi-i-  If .— Pmfessor  Lnphani  aud  Culomd  Stone  lo-ilny  vinitcd  tli»  nlBci).  Cnlnnel 
Stone,  in  tli-i'iti};  from  the  tire,  liud  his  blanket  biinieil  on  his  back.  Piofivisor  Lupbani 
proiniHcil  a  talile  of  corrections. 

(Mobtr  20. — Obtained  a  table  of  baruuietrical  currections  for  altitude  froui  Professor 
Laiilinni. 

OvtoIuT  ■2:(.— Coninirnci'd  bill  I  e  tin  in  ■;  as  n«iial.  Tho  Board  of  Traile  miita  in  a  low 
ball,  boHtily  prepared;  it  is  excurdingly  cniwtled. 

Iiistmineiits  were  sent  from  tlie  central  office  immcdiati'l.y  upon  re- 
ceipt of  tlie  telegriiphiu  tin iioiiii cement  of  tlie  ilisiiKter,  but  <li<l  not  reaeli 
tlie  observer  until  tbe  12tli,  upon  wbieli  ilate  rt|mrts  were  resnmeil  aud 
continued  without  further  iiitei'ru))tioii,  »o  far  aa  sendin};  was  concerned, 
altlioiigb  it  waR  some  dnys  afterward  befoie  full  rejiorts  were  received 
leRularly,  owing  to  the  crowdeO  (»>uditioa of  tliu  telegraph  lines  leading 
iuto  the  city.  A  HagRtaft'  for  tUe  display  of  cautionary  signals  was 
«reete<l  witb  as  little  delay  a»  practicable,  and  a  new  printing-press  for 
the  issue  of  weather-maps  sent  frotu  Xew  York.  Tbe  otlico  was  removed 
Joue  II,  1872,  to  No.  80  South  Market  street,  where  a  room  was  leased 
for  one  year,  with  the  privilege  of  renewal.  The  location  was  as  good 
us  could  be  obtained  in  view  of  tbe  unsettled  condition  of  affairs 
iu  the  city  at  the  time  of  its  occupation,  but  recent  changes  in  the  tele- 
graphic airaugements  of  tbe  office  have  rendered  it  unsuitable,  and  a  ' 
removal  will  be  necessary  at  an  early  date.  The  present  exi>osure  of 
iustrumenls  on  the  roof  is  excellent,  and  the  location  is  a  favorable  one 
for  the  display  of  signals.  The  large  wind-vane,  rain-gauge,  and  ane- 
mometer are  on  the  roof,  the  latter  instrument  being  elevated  on  a  tele- 
scopic rod,  and  provided  with  the  standard  self-registering  attachment. 
Tbe  instrument- shelter  is  of  the  standard  pattern,  and  projects  Irom  a 
window  facing  the  north,  and  contains  a  full  supply  of  instruments.  ' 
Danng  the  year  there  have  been  issued  four  thousand  six  hundred  and 
five  bulletins,  and  seven  thousand  eight  hundred  and  fifty-four  mapa, 
aud  five  thousand  and  twenty-three  rejKirts  have  beeu  furnished  to  the 
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press.  Prerious  to  the  fire,  the  leading  papera  published  fall  tabnlar 
reports,  bot  since  that  time  they  only  appear  occasionally. 

The  probabilities  appear  regularly  when  received;  but/nnrortnnately, 
the  midnight  ones  ai-e  sent  very  irregularly  from  New  York,  and  the 
morning  papers  are  compelled  to  use  those  issued  the  previons  after- 
noon. Full  reports  were  received  here  until  June  30, 1872  j  from  that 
date  until  July  29,  1372,  the  only  ones  received  were  those  from  the 
xreat,  northwest,  and  southwest,  which  were  collected  here  aod  trans- 
ferred to  the  central  office,  via  New  York.  From  July  29,  1872,  until  Sep- 
tember 1,  full  reports  from  all  stations  were  received  at  midnight,  New 
York  sending  all  not  obtained  from  other  sources,  and  the  mapvas 
priuted  during  the  night,  containing,  in  addition  to  the  reporta  in  fall, 
the  afternoon  probabilities  of  the  previous  day.  This  map  was  ready 
for  issue  at  daylight,  and  was  distributed  freely  throughout  the  printri- 
pal  business  portions  of  the  city.  Since  September  I,  full  reports  are 
received  three  times  each  day,  but  the  morning  ones  come  in  so  lute  that 
the  publication  of  the  midnight  map  is  continued.  As  soon  as  the 
change  to  the  morning  issue  can  be  made  without  prejudice  to  the  public 
interests  it  will  be  done. 

The  station  was  inspect«d  in  August,  and  office  and  instruments  fonnd 
in  good  condition.  The  ins[>ector  reports  that  the  observer  in  chargt, 
Sergeant  Theodore  Mosher,  is  "  an  intelligent  man,  and  a  zealous  aud 
experienced  observer."  He  took  charge  of  the  station  July  17, 1872, 
relieving  Sergeant  Mackintosh,  transferred  to  Cleveland  on  that  date. 
At  present- there  are  three  assistants  on  duty  there,  the  nature  and 
amount  of  work  done  requiring  that  number.  The  reports  are  received 
at  four  different  telegraph-ofBces,  widely  separated  from  each  other,  and 
their  collection  from  these  offices  is  a  work  of  much  difficulty,  and  at 
night  not  wholly  free  from  personal  risk.  Arrangeineuta  are  in  progress 
for  the  consolidation  of  the  several  telegraph-offices,  so  far  as  [Initeil 
States  business  is  concerned,  and  it  is  hoped  they  will  prove  successful. 

Twenty-nine  cautionary  signals  were  dis|dayed  at  this  station  from 
October  29,  1871,  to  September  1,  1S72,  twenty  of  which  are  re^torted  as 
fully  justified.  As  to  known  beuellts  or  injury  to  commercial  or  other 
interests  resulting  from  the  display  of  signals,  the  obser\-er  at  thispomt 
reports  as  follows : 


I  in  port.  Tlie  signal  wm 
joBtified  by  tha  heavj  sea  and  the  coM. 

April  11,  1872. — A  Revere  Maroi  wLich  wrecked  eeveml  vensels  CbicaKO-bonad ;  vm- 
•ele  in  tLiapoit  did  uoC  put  out. 

Jpril  39,  laja.— A  uumbei  of  vessels  delayed  their  departure. 

Stptanber  2rt,  laT'J.— This  atorni  ih  said  lo  liavo  been  one  of  the  moat  severe  ever  e»- 
perieuwd  on  Ln,ke  Miubij^an.  Tbc  scboaoer  Fniiicia  Blenimao,  KraiD-loaded  for  ihe 
lover  lakes,  endeavored,  while  the  siKnal  was  flyiug,  to  clear  the  harbor,  bnt  slmck 
bottom,  Iwoatue  uniuaiiaBoable,  aud  grounded  hard  uu  the  bar.  A  tag  was  seat  to  her 
tuaistance,  and  bud  a  sailor  wasbeil  overboard  and  drowned. 

S^lemba'  30,  1BT3. — Several  vessels  delated  their  departure  on  occoant  of  tiie  vun- 
ing  given. 

The  inspecting  officer  reports  that  much  public  interest  is  maniAsted 
in  the  service,  and  that  the  members  of  the  meteorological  committee 
.  have  rendered  valuable  assistance  in  various  ways,  both  before  and  auiue 
the  fire.  A  desire  is  expressed  by  the  president  of  the  Board  of  Trade 
to  have  the  office  rendered  more  easily  accessible  to  the  general  visitor 
than  at  present,  and  sabstantial  assistance  to  accomplish  this  is  pron- 
ieed  at  au  eu-ly  date. 
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Meteorological  summary. 


Year.  1             HontD. 

MesD  bar- 
ometer. 

Mean  ther- 
mometer. 

total  rain- 
fall. 

PrevaiUuKwiDd. 

1 

30.0»9 
30.10fi 
30.051 
30.107 
!29.9S3 

29.951 
29.969 
30.030 
29.914 

Inda. 

35 

30 

23.2 

25.3 

28.3 

47.9 

56.1 

72!  6 
78.0 
64.0 

3.62 
3.44 
.68 
.84 
3.76 
3.03 
2.76 
3.45 
3.09 
2.59 
6.43 

■  May 

SepteniW 

Southwest. 

1  Mew  for  11  months. 

30.026 

46.7 

33.71 

Southwest. 

'  office  deatro^ed  by  Bie.    So  recordi. 

CINCINNATI,  OHIO. 
[Latitude,  39°  06' ;  langitode,  84°  30'.] 

I7o  chan^  has  been  made  in  the  location  of  this  office  daring  the 
year,  uor  Is  any  change  considered  desirable  at  present  The  station  is 
supplied  with  a  large  standard  wind-rane  and  with  the  telescopic  rod  and 
ssandard  aelf-registering  attachment  for  the  anemometer,  in  addition  to 
iii.struQieutson  hand  at  last  report.  A  morning  edition  of  the  weather- 
map  was  printed  and  issned  regularly  until  June  30, 1872,  when  the 
isaae  was  snspended  on  account  of  the  failure  to  receive  a  sufficient 
n  amber  of  reports.  From  that  date  until  August  21,  river  reports  were 
received  from  sixteen  stations,  each  afternoon,  and  published  regularly. 
Since  August  21,  twenty  reports  have  beeu  received  three  times  each 
day.  During  the  exposition,  which  opened  September  3, 1872,  a  full 
midnight  report  was  received  from  all  stations,  and  a  map  issued  in 
time  for  early  distribution  each  morning.  In  addition  to  the  detailed 
reports,  the  map  contained  the  midnight  probabilities,  which  were  sent 
direct  from  the  central  office,  Reiwrts  from  the  South  are  transferred 
at  this  station  to  Chicago  and  Washington. 

Six  thousand  three  hundred  and  flfty-six  bulletins  and  five  thousand 
eight  hundred  and  ninety -eight  maps  have  been  issued,  and  two  thou- 
sand and  sixty-seven  reports  furnished  the  press.  The  newspapers  at 
this  station  have  taken  a  lively  interest  in  the  service,  and  have  devoted 
a  generous  amount  of  space  to  the  publication  of  reports.  While  full 
reports  were  received,  the  Commercial  gave  each  morning  a  full  table 
coatainiug  the  reports  of  the  afternoon  and  midnight  previous.  It  also 
gave  the  river  reports  and  probahilites  regularly.  The  Gazette  gave 
the  full  midnight  report,  river  report,  and  probabilities ;  and  the  Times 
and  Chronicle,  the  morning  report  and  morning  probabilities.  Since 
the  intermption  of  reports  in  June,  these  papers  have  issued  the  river 
reports  and  probabilities  and  the  monthly  statements  prepared  by  the 
observer. 

The  station  was  inspected  twice  dnring  the  year,  and  the  office  and 
instruments  found  in  good  condition.  Dnring  the  last  inspection  reports 
were  luade  by  the  president  of  the  Board  of  Trade  and  the  chairman 
33  w 
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of  the  nit^teorological  committee  affecting  the  character  of  tbe  obeerrfii. 
nhicb  led  to  his  immediate  relief  aud  ultimate  discharge  from  the  ser- 

Sergeant  F.  B.  Lloyd  was  in  charge  until  relieved  April  3, 1872,  Then 
Ilia  assistant.  Private  E.  F.  Mayaard,  was  promoted  to  the  grade  of  ser- 
geant, and  placed  in  charge.  Sergeant  Mayiiard  has  conducted  thestatloD 
in  a  satisfactory  manner,  rendering  all  reports  promptly,  and  dJHcharj; 
lug  his  duties  with  marked  intelligence  and  zeal.  Two  assi Stan U  have 
been  kept  permanently  at  the  station,  and  during  the  month  of  Septeio 
ber  an  additional  one  was  supplied,  in  view  of  the  increased  amoatitM 
work  required  to  supply  the  necessary  number  of  maps  and  bnlletins. 
All  of  them  are  reported  as  Laving  performed  their  daties  aatisfadfr 
rily. 

The  river  reports  are  regularly  made,  the  observations  being  mad^ 
from  the  standard  gauge  erected  by  the  city  at  the  water-works. 

Mr.  Davis,  the  chairman  of  the  meteorological  committee  of  Uk 
Chamber  of  Commerce,  is  deeply  interested  in  the  service,  and  givralii^ 
personal  attention  to  the  station,  with  the  view  of  rendering  such  asnst' 
ance  as  may  be  necessary  from  time  to  time. 

Meteorological  summary. 


Meanther-     Totnl 


1871. 
1872. 


October 

Noveiuber 

December 

January 

February 

Haj. '.'.".'. '".'.".'.. 

Jalj "'.'.'. '.'.'..'.'.'".' 

August 

September ... 

Annnalmeaii. 


30.153 
30.135 

30.20ti 
30.21M 


30.043 
30.025 

30.091! 
30.072 


EMt-«oulb«ui. 

Southeast. 

South«outh*«* 

8otitb-«>utlif»' 

East-DortbMti' 

South. 

Snutlieast. 

West. 

South  we*l. 

SoutbwcaL 

South. 

South. 


I7.4S  I  Soatbeast. 


The  observer  at  this  Htation  has  taken  unnsual  pains  in  the  ptei<an> 
tiou  of  his  monthly  statements  for  i>nblicatiou,  and  has  thereby  ■unl' 
them  of  special  value  for  future  reference. 

CLEVELAND,  OHIO. 

[Latitude,  41°  30- ;  longitnde,  81°  36'.] 

"So  change  baa  been  made  in  the  location  of  the  office  at  this  stalii'c. 
nor  has  it  been  inspected  since  the  date  of  last  report.  The  winliii'« 
of  the  instraments  and  office  is  reported  good  by  the  observer.  Thf 
station  is  supplied  with  a  large  standard  wind-vane,  and  with  the  lf>r 
Bcopic  rod  and  standard  self-registeriug  attachment  to  the  anetnometri. 

Full  repoits  from  all  stations  were  received  and  pnblished  nntil  Jnw 
30,  1872.  From  that  date  until  September  1,  none  were  rweiv^i 
Since  September  1,  flfty-two  reports  were  received,  but  not  with  soft 
cieut  regularity  to  make  them  of  value.    It  is  hoped,  however,  tiist  th 
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telefrraphic  facilities  will  be  increased  in  a  short  time,  so  as  to  insure 
satisfactory  work  at  this  statioa. 

DuriDg  the  year,  four  thoasand  six  haiidred  and  seventy-one  balle- 
tins  and  one  thousand  five  hundred  and  sixty-five  maps  have  been 
ts.siied,  and  three  thoasand  and  eighty-three  reports  famished  the  press. 
But  Uttle  use  nas  made  of- the  press  reports,  as  the  papers  only  published 
tbem  at  rare  intervals.  All  the  principal  dailies,  however,  publish  the 
prol>AbilJties  when  received. 

Sergeant  Theodore  Mosher  was  io  charge  of  station  until  transferred 
to  Chicago,  July  17,  1872.  He  was  succeeded  by  Sergeant  James 
Mackintosh.  Both  men  have  givenentire  satisfaction,  and  haverendered 
tbeir  reports  promptly  and  neatly.  Private  Craig,  the  assistant  at  date 
of  last  report,  was  relieved  for  misconduct,  February  12,  1S72,  and 
succeeded  by  Private  E.  Moran,  who  still  remains. 

T ire II  Ey- seven  cautionary  signals  were  displayed  between  October 
•ili,  1871,  and  September  1,  1872.  Upon  the  result  of  the  several  dis- 
plaja,  the  observer  reports  as  follows : 


XortiHber  I,  IS71. — Steamer  Meteor,  Captain  WilMiii,  remained  in  port  uatil  9  a.  m., 
vhea  the  went  out  while  tlio  8i);iial  was  still  up,  but  bad  to  netura.  A  uomber  of  sail- 
inK-vcSBels  also  reniained  io  on  account  of  tho  n'urning. 

yoirmlur  16, 1^1.— Schooner  H.  C.WilliamB,  Captain  Fuller,  saw  eigaal  beio);  hoisted, 
liQt  left  port.  Slie  was  obtised  to  put  back  about  7  p,  m.,  and  la  eodeavoriiiR  to  eater 
llic  harbor,  struck  aKOiust  the  pier  and  weat  down,  one  of  the  crew  beiug  drowned.  A 
tiDinber  of  steamers,  schooners,  d:c.,  staid  iu  on  acccoant  of  the  warning  given. 

Xoctmba- 19, 1871.— Twoschooaersaud  one  brig  remained  in  portonacooant  of  signal 

Drermber  4, 1H71. — Severe  a^rm  ;  no  damage  reported. 
Ikermbfr  6,  1871. — Very  heavy  wiud,  blowing  in  heavy  gusts. 

J/iril  4, 1873. — The  scbooneTs  Wanderer  anil  Traveler,  which  were  Just  leaving  port, 
tclurued  and  ataiil  in  on  account  of  the  warning,  and  thus  escaped  the  gale. 

The  observer  reports  that  he  is  frequently  called  upon  by  sailors  and 
others  for  information,  and  that  many  of  them  bring  aneroid  barometers 
to  his  office  for  adjustment  and  comparison. 


Meteorological  iummary. 


Ywif. 

Montb. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
foil. 

PreToiling  wind. 

30.04 
30.03 
30.00 
30.06 
30.02 
30.074 
30.01S 
29.968 
29.953 
S9.9te 
30.029 
28.9e4 

65.0 
37.0 
26.3 
2S.0 
25.0 
28.3 
49.3 
58.4 
69.0 
73.9 
73.7 
64.9 

.60 
2.42 

.84 
2.00 

.60 
1.30 
2.22 
3.99 
2.68 
6.19 
4.53 
3.47 

December 

Southwest. 

j£,  :;.v;;;:::"" 

AnnaalmeMi.... 

30.012 

48.8 

31.04 

Southerly. 

The  winds  considered  daogeroos  at  this  station,  by  sailors,  are  those 
from  the  northeast,  north,  and  northwest,  especi^y  the  latt«r,  with  a 
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volodty  of  twenty  miles  and  upward  per  hoar.    Southeasterly  winds 
are  uot  considered  dangeroas,  unless  accompaaied  b;  snow  and  fog. 

CORIITNE,  UTAH. 
[Latitude,  41°  30';  longltQde.llSc  ]8'.] 

No  change  has  been  made  in  the  location  of  the  office  at  this  station. 
BepOTts  from  ten  stations  have  been  received  here,  except  during  ttie 
period  from  June  30  to  Septemt>er  1,  1872,  when  the  only  ones  received 
were  those  from  Port  Benton  and  Virginia  City,  -which  are  regularly 
transferred  here  to  Chicago. 

Sis  hundred  and  twenty-three  bulletins  have  been  issued  during  the 
year,  and  two  hnndre<i  and  thirty-one  reports  furnished  the  local  paper. 
A  luge  wind-vane  has  been  erected  on  a  sobstantial  platform  since  last 
report;  bot  other  than  this,  the  iustraments  remain  the  same,  and  are 
reported  in  good  condition. 

Sergeant  William  McElroy  was  in  charge  of  station  until  July  17, 1872, 
when  he  was  transferred  to  Buffalo,  and  was  succeeded  by  Sergeant  S. 
W.  Beall.  All  reports  have  been  forwarded  promptly  and  in  proper 
form,  and  the  duties  of  the  station  performed  satisfactorily. 

MeteoroloffKal  aummary. 


Year. 

Month. 

Mean  bw- 
ometer. 

Mem  thw- 
monieter. 

Totri  nuB- 

fiiU. 

Prevailing  wiod. 

S9.936 
20.659 
29.^44 
30.183 
30.031 
30.033 
29.945 
29.9S5 
2S,993 
30.012 

3o!073 

44.0 
34.4 
30.4 
26,6 
34.5 
40.5 
45.6 
58.4 
69.0 
75.0 
72.3 
59.9 

Indux. 

.35 
3.22 
4.04 

.70 
2.42 

.55 
1.43 
2.66 

.47 

.11 
1.04 

.14 

AnnnftI  jQeAD .... 

30.003 

49.2 

17.13 

North. 

DAVENPORT,  IOWA. 

[LatitHile,  41°  30' ;  longitude,  90^  36'. 

The  location  of  the  ofBee  has  not  been  changed  during  the  year,  nor 
is  a  change  considered  desirable,  as  it  is  in  the  business  center  of  the 
city.  Report*  from  twenty-five  stations  were  received  daily  until  Jnlj" 
1, 1872.  I'rom  that  date  nothing  was  received  except  the  river  reports 
from  sixteen  stations  each  afternoon,  antil  August  21,  when  a  circnit 
was  arranged  from  Chicago  to  Saint  I^nis,  passing  through  this  station, 
by  which  means  it  was  to  be  supplied  regularly  with  twenty-five  reports. 
XJp  to  the  present  date  the  telegraphic  service  at  the  station  has  been 
very  unreliable,  hut  Oiere  is  a  reasonable  prospect  of  speedy  iininvTe- 
ment  in  this  reelect.  ,  .  , 
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Daring  the  year  two  thousand  six  baodred  and  five  balletins  bare 
been  issued,  aud  six  hundred  and  seventy-five  reports  furnished  the 
press.  The  leading  papers  publish  the  river  reports,  the  probabilities, 
iind  the  monthly  statements  regularly,  and  the  tabular  reports  occasion- 
ally.   No  maps  have  been  issued. 

The  station  has  been  twice  inspected  since  the  date  of  last  annual  re- 
port, once  in  December,  1871,  and  again  in  August,  1872.  At  the  first 
inspection  the  oCQce,  instruments,  and  records  were  found  io  excellent 
condition.  At  the  second  one  numerous  irregularities  were  discovered 
and  corrected. 

Sergeant  (George  H.  Richmond  was  in  charge  of  statioQ  until  relieved 
on  account  of  ill-health,  February  3, 1872.  He  was  succeeded  by  Ser- 
geant D.  S.  PuUen,  who  remained  until  relieved  for  misconduct,  June  8, 
1872,  and  since  that  date  Sergeant  Max  Marix  has  been  in  charge.  Re- 
ports are  now  forwarded  promptly  and  neatly.  In  reference  to  the 
character  of  the  observer,  the  inspecting  officer  remarks : 

The  se^aast  In  charge  of  this  atation  is  on  indiutrionB  and  steady  man,  and  ia  well 
Hpoken  ofoy  the  Becretaiy  of  the  Board  of  Trade.  He  has  had  mnch  to  contend  with  on 
account  of  the  bad  name  the  office  had  obtained  from  hia  immediate  predecessor,  and 
aliK>  mnch  back  work  to  do  chargeable  to  the  same  account- 
Private  E.  Lloyd  was  the  assistant  until  called  in  for  promotion,  Feb- 
ruary 10, 1872.  Two  other  men  were  sent  and  relieved  in  rapid  succes- 
sion, on  account  of  ill-health.  The  present  assistant,  Private  W.  D. 
Wright,  has  been  on  duty  since  June  1,  and  gives  satisfaction. 

Biver  reports  are  made  (tom  this  statiun,  the  gauge  used  being  one 
constructed  by  the  United  States  Engineer  Corps.  The  anemometer  is 
provided  with  the  standard  self-registering  attachment.  All  instru- 
ments are  reported  to  be  in  good  condition.  A  large  wind-vane  has 
been  erected  since  last  report,  which  indicates  the  direction  of  the  wind 
upon  the  ceiling  of  the  office-room,  in  the  authorized  manner. 

Meteorologicai  summary. 


Year. 

Month. 

Meau 

Ueau  ther- 

Total  rain- 
fUl. 

Prevailing  wind. 

1871.. 

October 

NoTember 

December 

30.or>o 

30.132 
30.173 
3)M76 
30.070 

30.120 
29.967 
29.978 
29.966 
29.9B2 
30.051 
29.978 

54.4 

20:5 

2a.  0 

27.8 

go!  9 

61.5 
73.2 
76.3 
74.6 
64.6 

Ineiet. 
3.19 
3.33 
1.61 
.13 
.10 
1.82 
5.06 
4.46 
3.78 
3.80 
8.91 
5.30 

Bonthweat. 

Eaat-northeaat. 
Weet-Bouthweat. 

Annual  mean 

30.054 

49.5 

41.49 

SonthwcBt. 

inyGoogIc 
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DENVER,  UOLOEADO. 

The  oGBce  is  located  od  G  street,  near  Larimer,  in  tbe  baainess  part  of 
the  city,  but,  as  the  rent  ia  high,  tbe  obaerver  baa  been  ordered  toi«- 
move  aa  »oon  as  a  more  suitable  location  can  be  obtained.  The  wind- 
vane,  (amall  pattern,}  anemometer,  and  rain-gaage  are  well-ex)>ased  on 
the  roof  of  building,  and  tlie  abetter  ia  of  tbe  authorized  form.  The  sta- 
tion baa  not  been  viaited  by  an  inapecting  officer.  It  was  establifdied 
by  Sergeant  Henry  Teuton,  and  reporta  commenced  November  20,  If*?!, 
and  have  been  sent  regularly  since  that  date,  with  the  exception  of  the 
midnight  and  morning  reports  since  Jaly  1,  1S72,  delayed  on  account 
of  telegraph  office  being  closed. 

Tbe  station  is  supplied  with  one  barometer,  (Green's  standard,)  one 
thermometer,  one  hygrometer,  one  Bobinaon  anemometer,  one  wind- 
vane,  one  raiu-gange,  one  maximum  and  one  minimnm  thermometer,  al) 
in  good  condition,  except  the  laet-named,  which  is  broken. 

During  the  year  one  thousand  and  tweuty-aix  bulletins  have  been 
issued,  and  one  hundred  and  thirty-five  reports  fbmisbed  the  press. 

Latitude  of  station 39°  H' 

Longitude 101-  5-> 

Elevation  of  barometer  above  sea-level 5, 267  fwi. 

There  is  no  assistant  at  the  statipn,  and  no  reports  are  received  frooi 
other  stations. 

MeUorologieal  awmmary. 


Year. 

Month. 

Mean 
barometer. 

Mean  ther- 
mometer. 

ToUl  nia- 

PreTuliag  wm<! 

Jncfcw. 

December 

29.706 

89.788 
30.027 
29.891 
29.959 
29.889 
30.009 
30.049 
30  lot 
30.124 
30.066 

23.4 
29.2 
33.8 
33.7 
36.2 
46.1 
57.7 
67.2 
69.3 
69.8 
60.1 

.55 
.22 
1.71 
2.09 
3.74 
2.07 
2.69 
1.65 
1.57 

•i"iy 

South. 

September 

Meea  for  11  montha. 

SoDth. 

29.964 

47.0 

16.29-j  Sonth. 

DETROIT,  MICHIGAN. 

CLatitude,  42<^  18' ;  longitude,  83°  OO".] 

No  change  baa  been  made  in  tbe  location  of  the  ofBce  at  this  station, 
nor  is  any  considered  necessary  at  present.  Full  reports  were  receivtJ 
nntiUune  30, 1872,  and  published  in  the  usual  manner.  From  [hat 
date  nntil  September  1  tbe  only  reports  received  were  those  from  GraDil 
Haven.    Since  September  1  fifty-two  reports  have  been  received  thiw 
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times  each  day  wben  the  telegraph-lioe  overwhich  theyare  tranamitted 
is  ID  good  order.  Some  irregularities  iatbis  respect  have  occurred  which, 
it  is  hoped,  time  will  correct. 

During  tbe  year  seyeu  tboasand  two  buudred  and  three  bulletins  and 
three  thousand  two  huDdred  and  six  maps  have  been  issued,  and  one 
tLousaud  three  hundred  and  sixty-eight  reports  furnished  the  press. 
The  leading  daily  papers  publish  the  tabular  reports,  probabilities,  and 
moiithly  statements  regularly,  and  manifest  a  gratifying  interest  in.  the 
tlevciopment  of  the  service. 

The  station  is  provided  with  a  large  wind-vane  and  with  the  tele- 
scopic rod  and  the  standard  self-registering  attachment  to  the  anemo- 
meter. The  station  has  not  been  regularly  inspected  during  tlie  year, 
but  wfia  visited  by  an  officer  and  found  in  excellent  coudition,  with  the 
reconls  neatly  kept  and  up  to  date,  and  instruments  well  exposed  and 
eared  for. 

Tweiity-flve  cautionary  signals  have  been  displayed  here  since  tbe 
date  of  the  last  annual  report. 

Sergeant  Allen  Baell  was  relieved  October  16, 1871,  by  Sergeant  F. 
Mann,  who  still  remains  in  charge,  and  has  given  fall  satisfaction,  by 
the  manner  in  which  his  duties  have  been  perfbrmed.  FriTate  Mc- 
Govern  was  relieved  as  assistant  April  15,  1872,  by  Private  Stromber- 
gev.  The  report  of  the  nomber  of  maps  and  bulletins  issued  gives 
evidence  of  the  amount  of  work  done  and  of  the  energy  of  the  observer. 

HepDtts  from  Grand  Haven  and  Alpena  are  transferred  here  to  tbe 
>'ew  York  circuit. 

summary. 


Veai.              HoDtb. 

Mean  bar- 
ometer. 

Mean  ther- 

Total  ruin- 
fall. 

Prevailing  niud. 

29.997 

3(1.040 
29.990 
.30.040 
30.020 
30.054 
29.976 
29.936 
89.923 
29.ai0 
89.990 
89.944 

1         Jnc)t«. 
55                     .69 
33      1             2.76 

23       1                l.>« 
23      1              1.05 
23      !               .69 
25.fi                1.22 

November 

Nortiiwest. 

;i^..":".':.;;.:::: 

68.3 

72.8 
71.6 

62.6 

2.85 
2.63 
2.60 

3.84 

sepumW".:::::::: 

t     ADnnalmeaB 

29.98fi 

46.  el          28. 00 

Southwest. 

DU  LUTH,  MINyESOTA. 
[Latitude,  4C°  48' ;  longitade,  92^  06'.] 

The  office  remains,  as  at  last  report,  in  Edmund's  Block.  The  only 
i^imrts  received  are  those  from  Saint  Paul.  Eight  hundred  and  fifteen 
I)ulletin8  have  been  issued  and  seven  hundred  and  flfty-flve  reports 
funiiithed  the  press. 

The  station  is  supplied  with  a  large  standard  wind-vane  and  with  tho- 
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telescopic  rod  and  tbe  standard  self  registering  attachment  to  the  aDeno- 
meter.  Tbe  necessary  apparatus  for  displaying  cantionary  Ngnals  nu 
furnished  the  station  in  May,  1872,  but  up  to  this  date  oiU;  two  ^luils 
have  been  ordered. 

Sergeant  A.  B.  Williams  was  in  charge  of  station  until  June  1.  M'lX 
when  he  was  relieved  by  Sergeant  John  Dascomb. 

From  Jul)'  1  to  September  16, 1873,  morning  and  midnight  repmv 
were  sent  very  irregnlarly,  as  the  tt^legraph-oOice  was  seldom  oprn  ai 
the  hours  for  reporting.  Since  September  16,  arrangements  have  Wn 
made  by  which  this  difficnlty  is  removed,  and  these  important  n\»nf 
will  be  received  hereafter  with  greater  regularity,  it  is  hoped. 

Meteorological  tummary. 


Year. 

MoatU. 

Mean  bar- 
otnoter. 

Mean  tber- 
IDD  meter. 

ToUl  nun-  1    p„,.i,:„„  ,:„j 

S9.990 
30.113 
30.069 
30.061 
29.9H» 
30.117 
39.916 
39.947 
29.85H 
29.  891 
29.93-.! 
29.849 

45.0 
21'.  0 
7.7 
13.4 

ie.2 

is.  7 
37.0 
46.4 
59.6 

66.  a 
6e.i 

55.7 

Jfdua.  i 

November 

February  

Zj.-.'.v.v.'.'.v.v:;: 

Septeiub^ 

Anniial  meftu 

5.01       Nortb.DOrtbl.B4. 

29.978 

38.7 

34.44  1  NorthMrtfriy. 

The  obser\'er,  in  his  semi-annual  repcfft  of  Jannary  1, 1872,  says: 
Toword  the  last  four  months  before  tlie  clots  of  naTigatioD,  very  few  raptuiK  !<* 
tbe  harhor  without  calling  at  this  ofilce  foT  iuformatiuD.    The j  all  bave  perlMt  ooi 
dence  in  our  weather  cepurtH  aad  consider  tUem  a  great  beaeflt  to  lake  uaTigUion- 

ESCASABA,  MICHIGAN. 
[Latitude,  46°  36';  longitude,  87°  06'.] 

No  change  has  been  made  in  the  location  of  the  office  at  this  Etalint 
since  last  refwit,  nor  is  any  considered  desirable.  Cp  to  Jaimar>'  1,  W-'-- 
reports  from  ten  stations  were  sent  to  this  station,  but,  owing  to  theirrej;- 
ularity  with  which  they  were  received,  their  transmission  was  diw-oD- 
tinued  on  the  date  unmed.  Three  hnndred  and  one  bulletins  bave  beta 
issued  during  the  year.  No  cautionary  signals  have  been  disiilavt^. 
nor  press  report  published,  except  the  monthly  statements  occasiooallj- 
The  station  is  supplied  with  a  large  standard  wind-vane  and  the  t^l^ 
scopic  rod  and  the  standard  self-registering  anemometer  attachmtnl- 
All  tbe  instruments  are  reported  in  good  condition. 

From  July  1  until  September  Ifi,  1872,  the  morning  and  mirtnipM 
reports  were  delayed  on  account  of  the  telegraph-office  being  closed  at 
the  hours  of  report,  but  since  that  date  this  difficnlty  has  been  removeil. 

Sergeant  J.  N.  Martin  was  in  charge  of  the  station  until  September*. 
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I.'>72,  irben  he  was  relieved  by  Sergeant  Bob^t  J.  Bell.  Sergeant  Martin 
IMTformed  hia  duties  in  a  manner  satisfactory  to  his  superiors,  and  was 
relieved  at  his  own  request. 

Meteorological  summary. 


VeM.              Hontb. 

Mean  bar- 
ometer. 

Mean  tli«t- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

l!?:i..l  October 

20.93 
30.09 
30.04 
30.02 
30.00 
30.077 
B9.SB7 
as.  921 
29.M54 
29.918 
29.977 
29.86d 

47.0 
32.0 
11.3 
17.0 
20.0 
16.2 
36.5 
49.8 
63.0 
67.0 
66.7 
57.5 

Ineha. 
2.94 
1.94 
1.41 
.90 
1.19 
1.24 
1.50 
7.21 
3.45 
7.11 
2.87 
3.97 

South. 
North  weet. 
West. 

lAngMt        

South. 

j      ADDualmeBU.... 

29.970 

40.3 

34.73 

SoQth. 

FORT  BENTON,  MONTANA  TERRITORY. 

This  station  was  established  by  Sergeant  William  F.  Slater,  and 
re|>ort«  were  first  made  November  25, 1871.  Owin^  to  the  uncertainty 
of  telegraphic  commnnication  with  a  location  so  far  removed  from  the 
setdnl  portion  of  the  country,  there  has  been  much  irregularity  in  the 
tranuraitisiou  of  reports,  especially  since  July  1, 1872,.aa  the  telegmph- 
uBice  has  been  closed  at  the  hours  for  sending  the  morning  and  midnight 
K|Kirt8,  and  tbey  have  been  sent  at  such  times  as  the  operator  found  it 
convenient  to  be  at  his  post.  This  difficulty  has  rendei^d  the  position 
of  the  observer  an  uncomfortable  one,  by  cutting  him  off  from  regular 
i-orresiwndence  with  bis  associates,  which  was  possible  so  long  as  he 
*a»  free  to  file  bis  reports  at  the  same  hours  with  his  widely-scattered 
comrades.  The  office  was  first  located  ontaide  of  the  fort,  but  that  posi- 
tioD  being  unsafe,  the  observer  moved  within  the  fort,  and  still  remains 
there.  All  mail-reports  have  been  forwartled  regularly  and  in  proper 
xbape,  and  the  attention  to  duty  of  the  observer  has  been  nnremitcing, 
No  reports  were  received  here  and  no  bulletins  issued  or  published,  the 
sialioQ  being  one  of  observation  and  report  only- 
It  is  provided  with  a  complete  set  of  standard  iustmrneDts,  tbe  wind- 
THDe  need  being  of  the  small  model.  All  instmments  are  reported  in 
good  order.  The  station  has  not  been  inspected  since  its  establishment, 
tiut  an  officer  is  now  on  his  way  to  visit  it. 

Latitude  of  station 47°  52' 

I^ingitude  of  station 110°  W 

Eluvatioo  of  barometer  above  sea-level 2, 674  feet. 

No  description  of  office  has  been  furnished.  The  thanks  of  the  office 
3K  due  to  the  commanding  officer  and  to  tbe  post  quartermaster  for 
valuable  assistance  in  fitting  up  the  station. 
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Melforological  summary. 


Year, 

MoDtb. 

Mean  bar- 
ometer. 

Mean  tber- 
niometer. 

Total  raiD- 
fall. 

Prevailing  wind. 

1871.. 

December 

30.22 
30.09 
29.83 
29.99 
S9.9Q 
29.94 
29. 9e 
30.024 
30.013 
29.9^ 

7.6 
18.5 
SC.0 
36,7 
43.  G 
55.1 
63.7 
61.4 
65.5 
55.1 

1.30 
.27 
.34 
.82 
.67 
.64 

4162 

.61 
1.82 

Southwect. 

Ma". :;;;;: ;:;::":: 

Mean  for  ten  mout's . 

29.995                43.3 

12.23 

Sonrhwert. 

FORT  SULLY,  DAKOTA  TEHBITORT. 

The  office  at  tliia  statioo  is  in  the  same  room  ae  the  tele^rapfa-ofiice, 
and  n'ithiu  tlie  wnlls  of  the  fort.  The  alielter  is  a  modificntiou  of  the 
standard  form,  and  the  best  that  could  be  constructed  under  the  dr- 
cnmstances.  The  auemoineter  and  wind-vane  (small  pattern]  are  well 
exposed  on  a  strong  platform  on  the  roof  of  the  ofiQce-buil<)ing,  and  are 
reached  by  means  of  a  rude  stairiray  or  ladder  from  one  window  of  the 
room.  The  rain-gange  is  well  esjioBed  on  the  parade-ground.  The 
Btatiou  is  supplied  with  one  barometer,  one  thermometer,  one  hygrom- 
eter, one  maximum  and  one  minimum  thermometer,  in  addition  to  the 
instrnments  mentioned  above,  and  all  are  rejiorted  in  good  conditiou. 

The  station  was  established  by  Sergeant  George  Preuder,  who  still 
remains  in  charge,  and  who  has  performed  his  duties  in  a  satisfactory 
manner.  Reports  commenced  May  1, 1872,  and  have  been  sent  as  regu- 
larly since  that  time  as  telegraphic  facilities  would  jmrmit.  Owing  to  the 
isolated  and  unprotected  condition  of  the  line  from  Yankton  to  the 
Fort — a  distance  of  two  hundred  and  thirty  miles — frequent  accidents 
occur  to  interrupt  communication,  which  render  the  transmission  of  the 
reports  unreliable.  From  July  1  to  Se])tember  Ifi,  1872,  the  telegraph- 
office  was  closed  at  the  hours  for  sending  the  morning  and  midnight 
reports,  which  of  course  increased  the  difficulty  of  getting  them  off. 
Since  the  latter  date  arrangements  have  been  made  to  keep  the  office 
open ;  but  little  improvement  has  yet  been  made  in  the  work  of  gettiog 
the  reports  %o  Omaha,  wbere  they  are  transferred  eastward. 

Latitude  of  station 44^  39* 

Longitude  of  station , 100°  iff 

Elevation  of  barometer  above  sea-level 1, 491  feet 

:^o  bulletins  have  been  issued  at  this  station,  as  no  reports  from 
other  stations  have  been  received. 

General  D.  S.  Stanley,  Cnited  States  Army,  whose  headquarters  are  at 
this  fort,  has  rendered  valuable  assistance  to  the  office,  in  providing 
shelter  for  the  observer,  and  has  manifested  his  coustaut  interest  in  the 
service. 
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Meteoroloffical  summary. 


Year. 

Honth. 

Mean  1>ar- 

Mean  tber- 

Total  roiu- 
fall. 

Prevailing  wind. 

29.749 
09.646 
29.702 
29.734 
29.714 

58.3 
70.  :t 
73.5 
72.3 
62.4 

2.9a 

2.34 

6.4a 

.21 

Mean  for  five  moDths . 

99,709 

67.3 

13.54 

Southeast. 

GALVESTON,  TEXAS. 
tLatitnde,  23°  l^;  longitude,  94°  46'.] 

Ko  change  has  been  made  in  the  location  of  tbe  office  since  last  report. 
Reports  from  eighteen  stations  were  received  here,  until  July  1,  1872, 
^hen  the  telegraph  company  discontinued  their  transmission,  and  has 
not  yet  resumed.  The  reports  from  the  station  have  been  forwarded  as 
regularly  as  the  telegraphic  facilities  would  permit.  Since  July  3,  the 
morning  and  midnight  reports  have  been  delayed  by  the  closing  of  tbe 
telegraph- ofBce  at  the  proper  hours  for  their  transmission. 

During  tbe  year,  two  thousand  seven  hundred  and  seventeen  bulle- 
tins have  been  issued  and  four  hundred  and  forty  reports  furnished  the 
press.  The  leading  papers  have  published  the  tabular  reports,  the 
probabilities,  when  received,  and  the  regular  monthly  statements  fur- 
nished by  the  observer.  The  station  has  been  twice  inspected  during 
the  year,  once  in  October,  1871,  and  again  in  July,  1872,  At  the  time 
of  the  first  inspectiou,  the  instruments  were  found  badly  placed  and 
tbe  shelter  for  them  poorly  constructed.  These  errors  were  corrected 
at  once,  and  at  tbe  time  of  the  second  inspection  ofSce  and  instruments 
were  found  iu  good  order,  and  the  latter  well  exposed  and  cared  for. 
Tbe  anemometer  is  provided  with  the  standard  self-registering  attach- 
ment, and  tbe  direction  of  tbe  wind  is  indicated  by  a  large  wind-vane  of 
the  standard  pattern. 

Sergeant  William  Yon  Hake,  who  was  in  charge  of  the  station  at  the 
date  of  last  report,  was  relieved  on  account  of  ill-health,  October  2, 1871, 
and  was  succeeded  by  Sergeant  George  S.  Rowley,  who  was  in  turn 
relieved  and  transferred  to  another  station,  February  27, 1873,  Private 
Mclnemey,  the  assistant  at  the  station,  was  promoted  to  the  grade  of 
sergeant,  and  placed  in  charge  on  the  date  last  named,  and  still  remains, 
having  given  full  satisfaction  by  his  management  of  the  station  and 
prompt  rendition  of  all  reports.  He  worked  the  station  alone  for  some 
weeks,  when  the  labor  became  too  ardoous  for  one  man,  and  an  assist- 
ant was  sent  from  the  central  office. 

Sergeant  Von  Hake  died"  within  a  few  hoars  after  his  retam  to  Wash- 
ington, and  was  buried  in  the  National  Cemetery,  on  Arlington  Heights, 
with  appropriate  military  honors.  He  was  a  bard-working,  intelligent 
man,  and  performed  his  duty  zealously  and  well. 

Tbe  station  is  prepared  for  the  display  of  cautionary  signals,  but  none 
have  yet  been  ordered,  owiug  to  the  want  of  a  sufficient  number  of  re- 
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porta  from  poiotd  in  the  nortliem  and  western  parts  of  Texas  to  afford 
a  reasonable  basis  of  observatiou. 

The  membfrs  of  the  meteorological  committee  have  showo  a  mailed 
interest  in  the  station  during  the  ^ear  and  have  frequently  iwintedont 
the  necessity  for  a  greater  number  of  stations  in  the  State. 

The  station  has  ^en  famished  with  an  enlarged  rain-gauge,  to  pro- 
vide for  the  heavy  rains  which  prevail  at  certain  seasons  of  the  year. 

Meteorological  summary. 


Yew. 

Month. 

Mean  bar- 
ometer. 

Mean  tber- 
mometer. 

Total  rain- 
liall. 

PrevailiDS  'in*- 

30.059 
30.074 
30.200 
30.a30 
30.002 
30.082 
30.002 
30.023 
30.033 
30.039 
30.043 
30.024 

72.0 
60.0 
56.0 
50.0 
55.0 
61.4 
71.7 

7a  1 

83.0 
ai.6 
84.9 
82.1 

17.61 
6.67 
2.40 
4.61 
2.27 
2.77 
5.96 
2.21 
3.39 
.34 
2.63 
2.33 

May.::'.:::;::".:::: 

Annual  mean 

30.066 

70.0 

52.39 

SoDthewt. 

GRAND  HAVEH,  MICHIGAK. 

[Latitude,  43°  05' ;  loa^tade,  86°  13'.] 

The  oflSce  was  removed  August  17, 1872,  to  the  Cutler  House,  at  thfl 
corner  of  Washington  and  Fourth  streets,  to  get  a  better  exposure  of 
the  instruments  than  could  be  obtained  on  the  building  first  selected. 
The  present  exposure  of  the  wiud-vane,  anemometer,  and  rain-gauge  is 
reported  by  the  inspecting  officer  as  excellent.  The  instmment-shelter 
was  reported  defective  in  size  and  position,  and  a  change  ha«  been  or- 
dered so  as  to  make  it  conform  to  the  standard.  The  new  shelter  will  hare 
a  double  wall  of  lattice-work,  wjth  a  clear  space  of  ten  inches  between 
the  walla.  The  station  is  provided  with  a  large  wind-vane  and  with 
the  standard  telescopic  rod  and  self-registering  anemometer  attach- 
ments. 

During  the  year,  two  thousand  six  hundred  and  fourteen  bulletins 
have  been  issued  and  three  hundred  and  five  reports  furnished  tlie 
pre.SB,  but  very  few  of  which  have  been  published.  Since  July  1, 1S73, 
DO  reports  have  been  received  at  this  station,  and  the  transmission  of 
the  midnight  reports  from  the  station  has  been  delayed  on  account  of 
tbe  telegraph -office  being  closed  at  that  hour.  All  other  reports  have 
been  sent  with  a  fair  degree  of  regularity,  eiccept  on  Sundays,  wheu  the 
telegraph-offlce  is  nsuaUy  closed.  The  station  has  l>een  in  charge  of 
Sergeant  Frank  F.  Wood  since  its  establishment.  It  was  inspected  in 
September,  1871,  and  several  irregularities  in  the  manner  of  begins 
the  records  discovered  and  corrected,  but  the  main  part  of  the  work  is 
reported  to  have  been  satisfactorily  perfoimed. 
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Twenty-five  eaationary  siguals  have  been  displayed  daring  the  year. 
The  winds  considered  dangeroaa  to  navigation  at  this  stAtion  are  re- 
ported to  be  those  tmm  the  southwest. 

Meteoroloffical  summary. 


Tear. 

MoDth. 

Mean  bar- 
ometer. 

Moan  thor- 

Total  rwn- 
fall. 

PrevftUlng  wind. 

S9.995 
30.074 
30.020 
30.018 
39.961 
30.035 
29.933 
29.9-21 
29.900 
29.911 
29.972 
29.890 

52.4 
33.2 
28.7 
24.4 
21.6 
24.3 
43.6 
52.9 
64.6 
69.5 
69.5 
60.8 

Inehe$. 
1.75 
8.33 
1.38 
1.54 
.64 
1.64 
2.31 
2.94 
2.27 
1.46 
6.31 
9.37 

November 

East. 

May.:;::::::::.".:: 

jnDe::::.:::::::::: 

tietiCeoiber 

Aunnalmeau 

West 

29.970 

45.0 

33.94 

West. 

INDIAilAPOLIS,  DTDIASA. 
[LatitDde,  39°  42' ;  longitade,  66°  06'.] 

No  change  has  been  made  in  the  location  of  the  office  at  this  station 
since  the  date  of  the  last  atinnal  report.  Reports  from  thirty  stations 
were  received  and  published  here  antil  the  suspension  of  the  circnit 
system,  Jnne  30.  Since  the  resnmption  of  the  aystem,  on  Angast  21, 
1872,  twenty-five  reports  have  been  regularly  received,  but  during  the 
Interval  between  these  dates  the  station-work  was  limited  to  the  trans- 
mission and  record  of  the  local  i-eports  alone. 

Six  thousand  and  ninety-three  bulletins  have  been  issued  daring  the 
year  and  three  thonaand  and  twelve  reports  furnished  the  press.  The 
leading  newspapers  pablish  either  the  whole  or  a  synopsis  of  the  tabular 
reports,  as  they  have  space,  the  local  reports  in  full,  and  the  probabilities 
and  monthly  atatemeuts  regularly.  Maps  have  not  beeu  issued.  The 
station  is  provided  with  a  large  standard  wind-vaue  and  with  the  stand- 
ard self-registering  anemometer  attuchment. 

Jt  has  been  twice  inspected  during  the  year,  once  in  December,  1871, 
aod  again  in  September,  1872,  and  the  office  and  instrnments  fouud  in 
good  condition  on  both  occasions.  Sergeant  C.  F.  R.  Wappeiihaus  re- 
mains in  cliarge,  and  has  given  full  satisfaction  by  the  regularity  and 
promptness  with  which  he  has  rendered  all  reports.  Both  inspecting 
officers  commend  his  attention  to  duty.  The  assistant,  Private  D.  0. 
Uarphy,  is  also  favorably  mentioned. 

lu  reference  to  the  interest  manifested  in  the  service  at  this  station, 
tfae  observer  reports  aa  follows,  in  his  monthly  journal  abstracts : 


Agents  in  settling  claims  of  damage  to  mercbaadise  bf  rain,  &c.,  during  its  truosit  over 
tSeir  railroads, 
jkly  3, 1812. — Several  physicians  have  careftaUy  noted  doily,  morning  and  evealng, 
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tbe  reailiDgs  of  the  barotueter,  and  one  BSSDred  me  that  he  altered  bis  prescriptians  ac- 
onlinRly,  aa  he  b«lieve8  that  cbangts  ia  almoapheTio  preuure  have  a  coireiipoudiQg 
effect  on  the  state  of  liealth  of  his  putieuta. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  tber- 
mometer. 

Total  rain, 
fell. 

Prevailing  wind. 

30.05.3 

30.0C5 
30.111 
;iO.  i:io 
30.00B 
30.043 
29.960 
29.08!:! 
29.976 
29.964 
30.ai2 
29.997 

68.0 
39.0 
28.0 
26.0 
30.0 
X">.0 
55.0 
64.0 
74.0 
7a.  0 
76.0 
67.0 

Ineiai. 
1.54 
3.52 
2.39 
1.17 
1.41 
1.31 
3.S6 
3.22 
3.2« 
10.95 
2.69 
2.81 

November 

Nopthwert. 

Annual  mean 

30.027 

52.5 

37.55 

Soothwert. 

INDIANOLA,  TEXAS. 

The  office  is  1ocate<1  in  Scbultz'a  Buildiiig,  on  Main  street,  the  principal 
busineaB  street  of  the  town,  within  conrenient  distance  of  the  post  anil 
telegruph  offices.  The  nxif  of  the  building  commands  the  entire  bar 
and  roadstead  and  the  greater  part  of  the  town ;  and  the  wiad-vauf 
(small  pattern,)  anemometer,  and  rain-gauge,  being  firmly  placed  tipon 
au  elevated  platform  on  the  roof,  have  an  excellent  exposure.  Tbe 
shelter  is  of  the  standard  pattern,  and  projects  fh)m  a  window  havinga 
iiorth eastern  exposure. 

The  station  was  established  by  Sergeant  Edward  Lloyd,  and  began 
reporting  May  1,  1872.  From  that  date  until  June  30, 1872,  the  reports 
were  forwarded  with  regularity  by  the  telegraph  company,  but  since 
June  30  the  telegraph-otliee  has  been  closed  at  the  times  for  sending  tbe 
morning  and  midnight  reports,  aud  they  have  been  seriously  delayed  in 
consequence.  Frequent  accidentia  to  the  line  have  also  caused  the  loss 
of  atternoon  reports  since  the  same  date. 

The  station  was  inspected  in  ifuly,  and  the  ofQce  and  instmmeDts 
found  in  good  condition.  The  inspecter  reports  that  the  observer  was 
highly  spoken  of  b^  the  members  of  the  meteorological  committee  lot 
his  fidelity  and  close  attention  to  duty.  Ko  reports  from  other  stations 
are  received  here,  and  the  ouly  bulletins  issn^  are  those  of  the  local 
observations.  These  have  been  supplied  to  tbe  "  Bolletin,"  a  weeklj' 
paper,  and  regularly  published. 

Latitude  of  station 28°  31' 

Jjongitudeofstation 96°  2)f 

Elevation  of  barometer  above  sea-level 25  feel 
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Meteorological  aummarg^ 


Year. 

Month. 

Mean  bar- 
ometer. 

Meaa  ther- 
mometer. 

Tot»l  rain- 
fall. 

Prevailiiig  wind. 

30.03P 
30.023 

30.037 
30.043 

30.032 

77.1 
83.0 

64.8 
S3.4 
81.  & 

Intkei. 
l.Ort 

.m 

1.49 
3.84 

.Kl 

September 

Mean  for  five  mo. .. 

;t0.035 

82.0 

7.08 

JACKSONVILLE,  FLORIDA. 

[Latitude,  30°  15;  longitade,  62°  00'.] 

Xo  change  in  the  location  of  tlie  station  has  been  made  during  the 
jear,  Reports  from  teii  Oiilf  and  Coast  stations  were  received  here  until 
Jiilj- 1,  1872,  and  since  which  date  from  those  on  the  B'lorida  coast 
abtie.  Four  thousand  one  hundred  and  nineteen  huUetius  hare  been 
is.«ued  and  the  press  regularly  supplied.  A  meteoroloiiicat  committee 
hati  been  apiwinted  by  ijie  Board  of  Trade,  and  its  members  are  unani- 
mous in  expressing  their  desire  that  the  station  should  receive  more 
reiHirtH,  especially  from  points  along  the  coast.  The  office  is  much 
visited  by  people  from  the  North,  temporarily  stopping  in  the  city,  and 
wljo  are  desirous  of  knowing  the  state  of  the  weather  at  their  homes. 

The  station  was  inspected  in  March,  and  the  office  and  instruments 
found  in  good  condition.  Sergeant  I>.  A.  Dalx^l  has  remained  in  charge 
during  the  year  and  given  full  satisfaction.  His  conduct  and  close 
attention  to  duty  have  been  commended  by  the  inspecting  officer  and  by 
tbe  chairmnn  of  the  meteorological  committee.  Private  J.  H.  Marsh 
Kits  on  duty  AS  assistant  until  August  9,  when  he  was  ordered  infer 
ptomofion,  and  succeeded  by  Private  Simons. 

The  station  is  provided  with  the  large  standard  wind-vane  and  with 
the  standard  telescopic  rod  and  self-registering  attachments  to  the 
anemometer. 

Meteorological  summary. 


] 

Y«.r.|           Month. 

Mean  bar- 
onieter. 

Meanthei^ 

Total  rain- 
fall. 

PrevailiDg  ii-ind. 

-71..   October 

November 

30.131 
30.091 

73.5 
65.4 
55.4 
52.7 
53.9 
59.1 
73.5 
78.3 
81.0 
83.4 
81.4 
77.7 

3.62 

3.ta 

2.65 
3.44 
3.70 
7.32 
3.:t9 
1.25 
6.97 
2.92 
6.41 
t0.ti5 

NoHheast. 

Northeast. 

29.993 
:».  102 
:)0.ll3 
30.orti 
30.U7a 
30.0f« 
3e.062 

7»i:.\v^\::.:::'^ 

j'L ::::::. .:.:::: 

.AaiuVt':::;:.:::;:: 

Annnalmean 

30.101 

69.6 

53.93 

logTc 
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KEOKUK,  IOWA. 
[Latitude,  40°  18' ;  longitnde,  91°  30'.] 

the  location  of  the  ofiSce  remains  aDcbanged  since  the  date  of  last 
report.  Beports  from  twenty-aix  stattoaa  were  received  here  from  thai 
date  until  July  1  and  since  August  21,  1872.  During  the  interval  tlie 
only  reportti  received  were  those  from  sixteen  river  stations  each  after- 
noon, which  were  sent  from  Chicago  after  concentration  there. 

Three  thousand  sevei*  hundred  and  sixty-three  bulletins  were  issoeti 
and  seven  hundred  and  twenty  reports  furnished  the  press.  The  news- 
papers publish  the  river  reports  and  the  local  observations  regnlarlj, 
and  also  the  probabilities  when  received.  Btver  reports  have  been  made 
regularly,  the  gauge  used  being  constructed  in  accordance  with  plans 
furnished  from  the  central  office.  Owing  to  its  iiuproiwr  location  it 
was  injured  by  floating  bodies  in  the  river,  and  is  now  out  of  repair,  and 
a  graduated  scale  on  the  pier  of  the  railroad-bridge  is  used  for  the  read- 
ings. The  station  has  been  twice  inspected  during  the  year,  ouce  in  De- 
cember, 1871,  and  again  in  August,  1872.  At  the  first  visit  several  ir- 
regularities were  discovei-ed  iu  the  location  and  care  of  instrnments  and 
books ;  but  the  ofBce  was  neatly  kept  and  the  observer  and  his  assist- 
ant attentive  to  duty.  At  the  second  visit  of  the  inspector  the  office 
was  found  in  good  condition,  but  some  change  was  made  in  the  manner 
of  caring  for  the  instruments. 

Sergeunt  A.  C.  Barclay  was  relieved  from  charge  of  the  station 
for  misconduct,  November  27,  1871,  and  was  succeeded  by  Sergeant  C. 
B.  Daw,  who  still  remains.  Private  Warren  was  on  duty  as  assistant 
until  called  in  for  promotion.  His  successor  was  relieved  for  miscon- 
duct, August  31,  1872.  Private  W.  O.  Bailey  is  now  on  duty  as 
assistant. 

In  addition  to  the  instruments  reported  on  hand  at  last  report,  the 
station  is  supplied  with  the  large  standard  wind-vane  and  with  the 
standard  self-registering  attachment  to  the  anemometer. 


Meteorological  summary. 


Ye»r. 

MoDth. 

Mean  bar- 

He«D  ther- 
mometer. 

Total  rain- 
fall. 

Prerailing  <rind. 

29.997 

30.039 
30.095 
30.117 
29.964 
30.035 
29.904 
29.906 
29.88:1 
29.892 
29.945 
29.906 

57.3 
30.5 
25.8 
25.8 
30.4 
35.0 
53.9 
64.5 
75.2 
78.6 
77.3 
Iia2 

5.2a 

1.46 
.07 
.39 
2.88 
3.86 
3.70 
5.81 
6.77 
1.97 
2.26 

Xi :::::'::::::::: 

WmI. 

AuDDalmeon.... 

99.972 

61.9 

37.08 

Watterly. 

inyGoogIc 
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KEY  WEST,  FLORIDA. 

i  Latitude,  24=  :t6 ' ;  loiigituile,  81°  48'.  ] 

The  office  at  tliis  station  was  removed,  March  1st,  to  the  Louvre 
House,  on  I*rout  street,  and  is  on  the  third  floor.  Tlie  cupola  of  the 
bailding  is  used  for  the  ipstrument-shelter,  and  njion  its  roof  the  wind- 
vane,  {large  pattern,)  anemometer,  and  rain-gauge  are  exposed.  The 
present  location  is  a  good  one,  and  well  adapted  for  tlio  display  of 
caationary  signals,  when  it  Is  considered  ailvisable  to  send  them  to 
this  statioD. 

Three  thousand  nine  hundred  and  fifty-nine  bulletins  ha^e  been 
issued  daring  the  year,  and  the  local  obaervation.s  have  been  regularly 
puhlished  by  the  newspaper  at  tbe  station.  An  inspecting  officer  vis- 
ited the  station  in  February,  1872,  and  re^mrted  office  and  instruments 
in  good  condition.  It  was  upon  his  suggestion  that  the  location  of  the 
office  was  changed,  and  the  new  one  was  litted  up  under  hia  personal  su- 
pervision. Theanemometerisprovided  with  thestandard  self-registering 
attachment.  The  duties  of  the  station  were  performed  by  a  citizen  from 
the  death  of  Sergeant  John  R.  Allen,  October  12, 1871,  until  the  arrival 
of  his  successor.  Sergeant  M.  J.  Shanefelter,  in  November.  Of  the  con- 
dact  of  Sergeant  Shaiiefetter,  the  inspecting  officer  remarks : 

Tbe  HOrgeanC  in  charge  of  thin  atatiou  bAani  a  most  excellent  character  id  the  oom- 
muDity,  a[id  from  my  owu  obMrvation  I  )>eruuive  that  he  in  both  faithful  aud  zealuuK 
in  tbo  performaDCH  of  his  dutiex. 

ITpou  the  suggestion  of  an  inspector,  an  assistant  wa»  sent  to  the 
station  March  7, 1872.  He  was  relieved  for  misconduct  May  28, 1872, 
and  was  succeeded  by  Private  W.  A.  Chapman,  who  still  remains. 
Much  valuable  assistance  to  the  observer  has  been  rendered  by  General 
R.  B.  Ayres,  commanding,  and  Lieutenant  O.  W.  Uobbes,  quartermaster 
of  the  post  at  Key  West. 

Meteorological  summary. 


Yciir. 

.Uouth. 
October 

Mean  bar- 
uniutet. 

20.080 
:w.01o 
30.160 
30.120 
30.02S 
30.070 
30.0&fi 

:ut.o<K> 

30.063 

30.081 
30.02.'-. 

29.987 

M<^aD  thur> 

61.0 
76.0 
71.0 

e«.o 

G8.0 
73.0 
79.0 
79.8 
83.4 
83.5 
84.3 
84.1 

Total  raiu- 

liiii. 

PiTvniling  wimL 

IK71., 

laeha. 
3.2S 
1.90 
3.32 
1.60 
7.19 
1.04 
.IW 
1.01 

a.  14 

C.92 
4.89 
3.15 

East. 

July 

E««t. 

Annual  mean 

30.0S4 

77.6 

3G.49 

East. 

inyGoogIc 
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KNOXVILLE,  TENNESSEE. 
[Latitude,  US"  5C';  Inngituilu,  83^  Sff.] 

No  changt!  bus  l>een  made  oitber  in  tlie  locAtioQ  of  the  office  at  tiiiit 
station  or  iii  the  observer  in  charge.  No  reports  have  beea  received 
from  other  stations  since  July  1, 1872,  preTions  to  which  dat*  those 
Iknn  Lynchburgh  were  regularly  received.  No  bulletins  have  been 
issued,  but  one  tliousaud  one  hundred  and  forty-eight  reports  of  local 
observations  hiive  been  furnished  t«  the  local  press  and  published  reg- 
ularly. 

The  station  has  been  inspected  twice  during  the  year,  once  in  NoTcm 
ber,  1871,  and  again  in  July,  1872,  and  on  both  occasions  the  office  and 
instruments  were  found  in  good  condition.  The  station  is  provided 
with  the  standard  self-registering  attachment  to  the  anemometer.  Ser 
geant  John  K.  Payne,  professor  of  mathematics  at  the  East  Tennessee 
University,  remains  in  charge,  and  has  rendered  all  his  reports  regnlarij 
and  in  excellent  condition. 

Upon  the  interest  manifested  by  the  public  in  reference  to  the  weather 
reports,  the  observer  says ; 

A  very  geuerel  iutorest  has  been  and  is  n 
all  claases  of  oitizeua — 0.  g,,  cootrilctots  in  oliarse 
endangered  by  wind  and  rain;  people  con  I  em  plating  trips  to  tbe  oonntiy;  men  in 
charge  of  brick-; ar^s,  when  the  Lack  is  without  toof,  (aa  it  utuftlly  is ;)  jobbm  Mad- 
Ing  goodg  to  ooiintry  mercbante  by  wagons ;  fanners  with  aonie  sort  of  «zpoMd  bv- 
voets;  road-bnilders  with  loose  earth  dumped,  aud  liable  t«  be  cut  awa^  by  wala 
unless  protected  by  ditches;  "committee ulHrrangement"  on  pio-uios  ;  political  mtet- 
ings,  camp-meetings,  &«.;  ladies  who  "think  of  paying  calls  to-morraw,"  Ac  All 
tjiew  classes,  and  many  more,  biive  liern  "  olMerved  "  tn  examine  the  probabilitiea,  and 
derive  benpUt  therefrom. 

Meteorological  summary. 


Year. 

Msnth. 

Mean  l>iir- 

Mean  ther- 

58.0 
40.5 
37.0 
38.2 
39.0 
43.5 
59.5 
68.0 
73.0 
78.0 
76.8 
67.7 

Total  nun- 
faU. 

Prevailing  wind. 

30. 15£> 
:».  100 
30.190 
30.1S3 
30.007 
30.0f<0 
30.055 
30.029 
30.030 
30.010 
30.050 
30.060 

4.38 
3.61 
3.37 
3.99 
3.34 
3.04 
3.61 
3.B6 
6.66 
S.S9 
6.27 
3,89 

Asnaalmean.... 

30.078 

56.6 

44.03 

Northw(«t. 

LAKE  CITY,  FLORIDA. 
[LaUtude,  30^  OG ' ;  loDgitude,  83°  43'.] 

The  location  of  the  office  baa  remained  nochanged  during  the  yew- 
Until  the  Ist  of  July,  the  report*  from  ten  other  stations  were  received 
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and  transferred  to  Key  West  and  Jacksonville  and  northward.  Since 
that  date  the  only  transferB  made  have  been  reports  received  from  Key 
West,  Pnnta  Aaaaa,  and  JackBonville.  The  failore  of  the  telegnqih 
company,  by  which  communication  is  effected  with  Bavannah,  to  keep 
its  office  open  nutil  the  hour  for  sending  the  midnight  report,  has  com- 
pelled the  oAce  to  transmit  the  nine  o'clock  local  observation,  and  has 
prevented  any  attempt  to  display  caotionary  signals  on  the  coast  of 
Florida.  The  telegraphic  service  of  the  lines  rnnning  soBth  and  east 
f^m  Lake  City  has  been  performed  with  regnlarity,  and  with  as  few 
i  nterraptions  aa  conld  be  expected,  considering  the  nature  of  the  coaatry 
through  which  the  line  passes. 

So  bnlletius  have  been  issued  dnring  the  year.  The  principal  value 
of  this  station  consists  in  the  fact  of  its  being  the  point  of  transfer  be- 
tween the  land  and  cable  telegraph  lines.  The  station  is  provitled  with 
the  large  wind-vane  of  the  standard  pattern,  and  also  with  the  standard 
self-registering  anemometer  attachment.  The  station  was  inspected 
in  March,  187!J,  and  the  office  and  instruments  found  in  good  condition. 

Sergeant  J.  £.  Magruder  was  in  charge  until  April  16,  when  he  was 
transferred  to  another  station,  and  was  succeeded  by  Sergeant  Oeorge 
McDonald,  who  was  relieved  July  31,  1872,  by  Sergeant  J.  ODowd, 
who  remains  in  charge.  Private  S.  W.  Beall  was  on  dnt^y  as  assistant 
until  April  10,  when  he  was  ordered  in  for  promotion,  and  was  suc- 
ceeded by  Private  Jones. 

Meteorological  summary. 


leTJl. 


October... 
NoTomber 
Deoember. 

FebniBrr  . 
March.... 

April 

Mv 

Julj. '".','. 

September 

Annual 


Mean  bar- 
ometer. 

Heu>  ther- 

Totol  rain- 
Mi. 

Prevailing  wind. 

IkcAm. 

:i0.»44 

71.0 

6.03 

Nortbeaat. 

30,015 

63.0 

3.99 

North. 

30.172 

53.0 

2.05 

North  weat. 

49.0 

2.41 

NorUiweat 

53.5 

3.03 

Weat. 

W.041 

57.6 

9.59 

SootbwMt. 

30.066 

71.6 

1.90 

East. 

30.045 

78.1 

.20 

South  WMt. 

30.027 

79.3 

South  *foat. 

30. 0« 

81.8 

3:a6 

Southwest. 

30.019 

79.4 

Northeast. 

30.018 

76.  B 

Eaak 

30.047 

er.B 

47.12 

aotrthwoBt. 

LEAVENWORTH,  KANSAS. 

[Ijititndc,  39"  21 ' ;  lonjptuao,  94°  44'.] 

;yo  change  has  been  made  iu  the  location  of  the  office  at  this  station 
nince  t^e  date  of  last  report.  Reports  from  fourteen  stations  were  re- 
ceived here  nntil  July  1,  1872,  since  which  date  the  reports  from  the 
river  stations  alone  have  been  received  each  afternoon.  Dnring  the 
year  fonr  thousaud  five  hundred  and  ninety-one  bulletins  have  been 
issned,  and  one  thousand  four  hundred  and  ninety-one  reports  furnished 
to  the  press.    One  paper  only,  the  (Jontmercial,  publishes  the  tabular 
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reports,  buC  all  publish  the  montiily  Bntoinarie&  Previous  to  Jul;  :. 
tbree  papers  gave  the  full  tabular  reports  daily. 

The  station  has  been  twice  inspected  during  the  year,  once  in  No- 
vember, 1871,  and  again  in  September,  1872,  and  on  both  occasions  Itie 
office  and  instruments  vere  found  in  good  condition.  The  Btatioiii«pT«^ 
vided  with  a  large  standard  wind-vane  and  the  stajidard  self-regiBtenn* 
attachment  to  the  anemometer.  Biver  reports  have  been  sent  from  the 
station  since  January  1, 1872,  and  the  observations  are  made  fnun  : 
gauge  coustmcted  in  accordance  with  plans  furnished  firom  the  ceum.' 
office.     This  gauge  has  been  broken  by  drift-wood,  and  needs  repairing. 

Sergeant  George  Boehmer  has  been  in  charge  of  station  since  its  esia': 
lisbment,  and  has  performed  his  duties  with  marked  intelligence  aou 
zeal.  Owing  to  the  iucreaaed  amount  of  work  required  by  the  river  o? 
servations,  he  was  supplied  with  an  assistant.  Private  W.  S.  JeireV. 
December  6,  1871,  who  remained  until  called  in  for  promotion,  May  r 
1872.  The  present  assistant,  Private  E.  W.  McGann,  has  been  compelK 
by  the  sickness  of  the  observer  to  do  all  the  station-work  for  ma.' 
weeks,  and  has  given  satisfaction.  All  mail  reports  have  been  prompt.'. 
and  regularly  furnished  during  the  year,  and  some  of  them  have  bev; 
prepared  with  unusual  care.  Since  July  1  the  morning  and  midni^; 
reports  have  been  delayed  by  the  failure  of  the  telegraph  t^ompanv  :  > 
have  its  office  open  at  the  proper  hours  for  sending  them. 

MeUorologieal  sttmmar^. 


Year. 

mi.. 

Monlh. 
October 

Mean  bar-  1  Mean  tber- 
umeter.      i    momtit«r. 

30.110;              58.9 
30. 14ti              ;«.  0 
30.260  1             24.2 
30.340                25.0 
30.020                30.9 
30.093                36.0 
29.910                56.2 
29.94:t  I             f;5.6 
29.910                77.2 
29,973                78.4 
29.990                78. 4 
29.937                67.7 

Total  rain- 
falL 



Jndtf. 
4.35 
:i.94 
0.73 
0.13 
0.87 
1.95 
2.98 
7.91 
4.75 
9.98 
6.56 
4.22 

rrevailing-j: 

W<vtt. 
North  wnxt. 
North  wt->t. 

AnEast 

30.043  j             5.1.0 

48.21 

SoDthwtxI. 

LO 

I  La 

UISVILLE,  KENTUCKY. 

The  office  was  removed  February  29,  1872,  from  tht-  custom -huu.-^  ■• 
the  fourth  story  of  the  building  at  the  corner  of  Main  and  Bullitt  ^Jtixn:-. 
in  the  business  center  of  the  city.  The  room  i^nmrnands  a  view  of  tt* 
whole  city,  and  affords  an  excellent  exposure  lor  the  anemometer,  (vrhii::; 
has  the  standard  telescopic  rod  and  self-registerinj;  attachments,)  tii- 
windvane,  (small  pattern,)  and  the  rain-gauge,  all  of  which  are  Hrral:- 
secured  upon  an  elevated  platform.  The  instrument  shelter  is  of  li-r 
standard  pattern,  with  double  louver  boarded  sides,  and  prcyects  froiE  * 
wiudow  with  a  northern  exposure. 
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During  tbe  year  six  thousand  and  thirty-three  bulletina  have  been 
issued,  and  nine  hnndred  and  eighty-six  reports  furnished  the  press. 
Reports  from  thirty  stations  were  received  here  nntilJnly  1,  from  which 
time  nntil  AugUBt  21  the  reports  from  all  river  stations  were  received 
each  afternoon  from  Ghicai^o  as  a  special  message.  Since  August  21, 
eighteen  reports  have  been  received  daily.  The  leading  dailies  have 
published  the  full  tabular  reports  regblarly,  and  also  the  river  reports, 
probabilities,  and  monthly  statements,  and  have  shown  a  gratifying  in- 
terest in  the  development  of  the  service.  The  river  reports  have  also 
been  published  by  the  New  Albany  papers,  being  furnished  them  daily 
at  the  request  of  the  editors.  The  standard  city  water-gauge,  in  the 
Louisville  and  Portland  Canal,  is  used  for  the  river  observations. 

Tbe  station  was  inspected  in  October,  1871,  and  August,  1872,  and 
tbe  ofDce  and  instruments  found  iu  good  condition.  Sergeant  Thomas 
J.  Brown  was  iu  charge  of  station  until  transferred  to  the  office  of  tbe 
Chief  Signal  Officer  Angufit  17, 1872,  and  rendered  all  reports  promptly 
and  in  proper  form.  The  wide  distribution  given  to  the  reports  here  is 
due  mainly  to  his  personal  energy  and  zeal.  Sergeant  Kobert  E. 
McGrady  is  at  present  in  charge.  The  assistant  on  duty  here  at  last 
report  was  relieved  for  misconduct  December  15, 1871,  and  was  snc- 
ceeded  by  Private  W.  T.  Boyd,  who,  being  ordered  in  for  promotion, 
was  relieved  by  Private  H.  M.  Lndwig  June  17, 1872,  who  performs  his 
duties  satisfactorily. 

The  Board  of  Trade  appointed  a  meteorological  committee,  the  mem- 
bers of  which  have  coutributed  assistance  to  the  observer  whenever 

Meteorological  summary. 


1371. 

1872. 


October . . . 
November 
OeoembeT. 
JaDQary  .. 
Febmary , 
Mwch.... 

AprU 

M»y 

Jaly'.lV,'.. 

""Tteml 

ADQual  mean 


Mean  bar- 

Mean  tber- 

Total  rain- 
fall. 

Prevailing  wind. 

Intktt. 

SO  lOfi 

fiO.G 

1.85 

Southeast. 

30.057 

44.0 

2.51 

NorthesBt. 

SO.  145 

38.0 

3.39 

North  weat. 

:!0. 161 

:!0.8 

(•) 

Southwest. 

■SO.  oia 

36.0 

(■) 

Nottheaat. 

:W.0e7 

38.7 

Northwest 

30.018 

59.1 

8.40 

TO.  009 

67.6 

4.49 

NortliweBt. 

29.996 

74.3 

6.19 

Northwest. 

39.979 

TO.O 

3.67 

Northwest. 

30.0)1 

78.2 

S.45 

Northwest. 

4.41 

South. 

30.051 

56.3 

38.67 

Northwest 

'ILilngaug*  DDt  in  poaiUou. 

LYNCHBUEGH,  VIRGIMlA. 

[Latitnde,  37°  18' ;  longitude,  85°  54'.] 

SflrgeaatJamesB.  Murray  baa  been  in  charge  here  since  theestabliA- 
ment  of  the  station,  and  has  rendered  his  telegraphic  reports  with  regalar- 
ity.  There  is  no  assistant  here,  and  none  is  considered  necessary  at 
present.  Seven  hnndred  and  tweuty-slx  bulletins  of  the  locM  obseTTa- 
tions  have  been  issued. 
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The  office  at  thiB  station  remains  io  the  bailding  at  the  coroer  of 
Bighth  and  Court  streets ;  and  although  somewhat  removed  from  the 
basiaeBH  center  of  the  town,  is  sufficiently  near  it  for  preset  pur- 
poBes.  Ko  reports  have  been  received  here  siuce  July  1, 1873.  Previous 
to  that  date  abont  twenty  reports  were  sent  once  daily  through  the 
courtesy  of  Mr.  Joseph  W.  Kates,  district  superintendent  of  the  West 
em  Union  Telegraph  Company,  and  were  displayed  by  him  on  bulletins 
furnished  by  this  office.  The  station  has  been  twice  inspected  during 
the  year — once  in  October,  1871,  and  once  in  July,  1872.  At  the  last 
inspection,  the  instrument-shelter  was  found  defective,  and  a  new  one 
constructed  of  the  standard  pattern.  The  large  wiud-vane  is  osed  here, 
and  also  the  standanl  self-registering  attachment  to  the  anemometer. 

Meteorological  »ummanj. 


Octolwr... 
November. 
December. 
Jannarf... 
Febmarj . . 
Mftroh.... 

April 

May 

July.'.".'.'..' 

Aafpifit 

September. 

Annual 


Mean  bar- 
ometer. 

Mean  thor- 

mometer. 

Total  rain- 
fall. 

InthM. 

Pr^vailin^  niix.'. 

30.  ITC 

1.60 

SOQtbWMl. 

:w.oao 

3.76 

Nottbweat. 

:fO.  175 

35.0 

1.12 

■M.\U 

33.1 

2.08 

Southweat. 

:».037 

30.2 

1.99 

Nortbeaat. 

30. 065 

39.6 

4.24 

Sonthwut. 

30.012 

67.7 

3.15 

30.006 

74.1 

2.5.1 

Sooth  west. 

29.999 

78.0 

1.56 

SoDthweet. 

30.05(1 

77.1 

2.27 

Sooth  wwl. 

30.06G 

69.5 

1.26 

fioDlhwcal. 

30.072 

50,0 

28.76 

South  weat. 

MARQUETTE,  MICHKJAN. 

[Latitude,  4U'^  33' ;  longUude,  W  23'.] 

No  change  has  been  made  in  the  location  of  the  office  during  the  year. 
The  reports  from  fourteen  other  stations  were  received  here  until  Jan- 
nary  1,  when  they  were  discootinned  on  acconnt  of  tbe  irregularity 
with  which  they  were  received.  Much  difficulty  has  been  euconntered 
in  tnmsmittiDg  the  reports  from  this  station,  owing  to  the  anieliabte 
nature  of  the  telegraphic  communication  with  Milwaukee,  to  which 
place  its  reports  are  sent. 

From  July  1  to  September  16,  another  difficulty  existed  in  the  doaiDg 
of  the  telegrapb-office  at  the  hours  for  sending  the  morning  and  mid- 
night reports ;  bnt  this  is  now  removed,  and  it  is  hoped  that  commnni- 
catioD  will  be  more  regular  hereafter.  The  geographical  position  of  this 
station  renders  its  reports  of  special  imp^tance  to  the  shipping  is- 
teresta  on  the  lakes.  In  addition  to  the  instrumentB  on  band  at  last 
report,  the  station  has  been  provided  with  a  lu-ge  standard  wind-vane, 
and  the  standard  telescopic  rod  and  self-regiatenng  attachmeota  toUw 
anemometer. 

Previous  to  the  discontianance  of  reports  in  January,  one  tbooauid 
two  hundred  and  flfty-sii  bulletins  were  issued.    Sergeant  William  E 
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Clendenon,  the  obaerver  in  oharf;e,  has  performed  bis  duties  satisfac- 
torily, aad  has  managed  hie  station  without  an  assistant.  Arrange- 
ments have  been  made  for  the  display  of  cautionary  signals  whenever 
necessary. 

Meteorological  mtmmari/. 


Year. 

Month. 

Mean  biu:- 
ometer. 

Mean  ther- 

Total  raia- 

fall. 

Frevailiug  wiml. 

39.890 

30.060 
29.960 
29.980 

20.930 
29.850 
29.890 
29.930 
29.860 

47.0 
30.0 
14.0 

1H.7 
19.7 
15,  ft 
37. 3 
46.0 
f>9.4 
r.9.6 
6r..4 
55.6 

Iticha. 
2.97 
.65 
.33 

.39 
.31 

.;«■ 

.88 
6.60 
3.32 
4.79 
2.74 
8.30 

February 

March... 

West. 

West. 

May.":.';; :: 

•      Aiinaalmean 

Northwenl. 
Northwest. 

Blank. 

38.9 

31.65 

West. 

MEMPHIS,  TENNESSEE. 


[Latitude,  3S°  08';  longituUe,  fi 


>00'.] 


The  office  is  on  the  third  floor  of  bnilding  No.  204  Second  street,  in 
the  basiness  center  of  the  city,  and,  in  the  opinion  of  the  inspecting 
offlcers,  oonid  not  he  better  located.  The  station  has  been  twice  in- 
spected during  the  year — once  in  November,  1871,  and  once  in  August, 
1872.  Alterations  in  the  instrument-shelter  were  found  necessaryon 
both  occasions,  hut  in  most  other  respects  the  office  and  instruments 
were  found  in  good  condition.  This  station  is  on  the  same  circuit  as 
Iiooisville,  and  receives  the  same  number  of  reports.  From  July  1  to 
August  21  the  only  reports  received  were  those  of  the  river  stations  each 
afternoon.  Regular  observations  of  the  stage  of  water  in  the  river  have 
been  made  and  reported  since  January  1, 1872,  the  gauge  used  being 
one  constructed  by  the  United  States  Engineer  Corps.  In  the  reference 
to  the  value  of  the  river  reports,  the  observer  remarks : 

At  thia  part  oaptaius  and  pilots  of  boats  KoiOK  np  the  river  generally  decide  by  the 
rirer  rept^ta  irbether  they  can  oontinne  up  the  Hissieaippi  or  go  up  the  Ohio,  and,  if  80, 
haw  far.  Boata  arriving  here  from  betow  at  12  o'cloclc  midnight  or  later,  examine  the 
reporta  on  the  board  at  the  levee,  and  if  they  have  no  baainesa  here,  continue  on  up 
the  river ;  otherwiae,  if  It  were  not  for  the  reports,  they  would  have  to  wait  for  Qie 
morning  papera  to  leam  the  atage  of  the  water.  Before  the  aignal-Bervloe  reports 
were  pmbuahed,  from  aii  to  ten  hours  wera  loat  at  night  by  boats  waiting  fi>r  the  morn- 
ing papeifl,  all  of  which  ia  now  obviated.  The  service  is  highly  apoken  of  by  livoi- 
nen  as  being  of  immense  value  to  their  intcreata. 

Five  thoasand  five  hundred  and  sixty-nine  bulletins  have  been  issued, 
and  one  thousand  five  hundred  aud  two  reports  fnruiyhed  the  press. 
The  leading  dailies  print  the  probabilities  and  river  reports  regnlaxly, 
and  the  monthly  statements  and  selections  from  the  tabidar  reports  oc- 
canooaUy.  Sergeant  S.  W.  Rhode  has  been  in  charge  during  the  year, 
aad  given  eatisf^tion.    Two  assistants,  serving  at  the  station  since  last 
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report,  have  been  piomotM.  One  has  been  relieved  for  mJBCondaa  and 
one  deserted.  Private  Nuzum,  the  present  assistant,  has  been  on  duty 
but  a  abort  time,  having  reported  September  9. 

The  inspecting  officer  gives  the  following  illustration  of  the  practice: 
valae  of  meterologlcal  observations : 

DuriDgm;  iDapcction  a  gentloman  came  into  tlie  office  for  iaformation  m  t«  -,br 
ireatLcr  od  certain  days  lost  February,  liaviDK  a  law-suit  turuiug  on  tli&t  point  T^ 
observer  was  able  to  give  him  all  the  iDformatioa  needed. 

The  anemometer  here  is  provided  with  the  standard  self-regisWri;; 
attachment,  and  the  direction  of  the  wind  is  indicated  by  a  large  atandani 
vane. 

Meteorological  summary. 


Month. 

Mi-an  bar- 
omeH^r. 

Mean  ther- 

Total  roiu- 

falL 

PrevailiDK  ■uxl 

hche,. 

OctoUT 

no.  107 

fi:: 

4.04 

Sooth. 

:(0.065 

December 

.j          30.2iia 

1.62 

South. 

:m».s61 

■X, 

2.17" 

West 

February 

30.037 

4:: 

4.24 

South. 

March 

.!          30.12d 

47 

5.19 

EMt. 

^::::::::::::: 

.]          30.047 

64 

6.99 

South. 

.1          30.068 

71 

4.16 

SonthweeL 

.1          30.  OM 

76 

4.44 

SoDthweit. 

July 

.1          30.041 

*! 

Sonthwat 

.1          30.08T 

HI 

.54 

NortbeMt. 

-[          30.071 

73 

3.62 

Soatb. 

ADDtialinean.. 

:fO.  100 

62.2 

43.17 

South. 

MILWAUKEE,  WISCONSIN. 
[Latitude,  43=03';  longitude,  87° 57'.] 

The  office  remains  in  the  same  building  occnpied  at  the  dat«  of  Uit 
report,  and  is  well  located  with  reference  to  the  bnainesa  iatereats  of  the 
cit;.  It  was  inspected  in  September,  and  several  irregolaritiea  discovertd 
in  the  condition  of  the  instruments  and  of  the  inatrument-shelter,  ^1  of 
which  were  promptly  corrected.  Full  reports  were  received  here  until  Jal.v 
1, 1S72,  when,  in  common  with  the  other  lake  stations,  it  was  deprived  of 
them  by  the  suspension  of  the  circuit  systeni.  From  that  date  until  Sep 
tember  1,  the  only  reports  received  were  those  from  the  northwester) 
stations,  which  were  here  transferred  to  New  York.  Since  September ! 
an'attempt  has  been  made  to  revive  the  circuit  system,  and  famish  fnll 
reports  again.  Considerable  difficulty  was  met  with  in  effecting  tbf 
necessary  wireKtonnections  at  other  points  upon  the  circuit  to  enable  the 
work  to  be  properly  done,  and,  as  a  consequence,  the  service  has  not  been 
as  regular  as  could  be  wished. 

Three  thousand  one  hundred  and  sixty  bnlletins  and  two  thousand 
two  hnndred  and  fitty-one  maps  have  been  issued,  and  nine  hundred  and 
ninety-three  reports  furnished  to  the  press.  The  leading  papers  pnbhsli 
the  probabilities  and  monthly  statements  regularly,  and  otxasioDallj 
extracts  from  tiie  daily  reports.  In  reference  to  the  amount  of  pobhe 
interest  manifested  in  the  service,  the  observer  remarks  as  follows : 

As  a  proof  that  our  ai^al-service  is  advanciug  rapidly  in  faror  MDODg  tbt  y*l>lt. 
I  wonld  Htate  that  those  newRpapera  irbich  a  fatr  inonlha  eince  would  h«T«  nothing  t* 
do  with  the  weather-reports,  □□«  publish  dally,  at  leaatj  the  probabilitiM,  and  on* 
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gn  so  far  as  to  attract  tlie  utt«iitiou  if  tbeir  reodcra  bjavolantaryuud  favoralilc notico 
of  tho  weatlier-itenia.  I'his  Bti(t«  of  affairs  has  been  larguly  jitomotcd  by  the  petntle, 
irho,  perceiving  tho  bcnciita  dprivcd  by  tbom  from  the  service,  as  applied  to  tnetr 
every-day  affairs,  have  iDsisted  upon  the  pablicatioa  of  tbe  weather-reparte  io  their 
■vispective  journale,  and  a  )^at  maoy  have  lately  expretiaed  their  regret  at  the  BDdden 
Htoppage  of  the  weather-reports,  and  their  criticisms  upou  the  comHU  of  tbe  telegraph 
company  are  extreiuety  uufavorable  to  that  corporation. 

Twenty-nine  cautionary  signals  were  displayed  at  this  port,  of  which 
twenty  were  considered  as  fully  justified.  Aa  to  the  results  of  these 
warnings,  the  observer  reports  as  follows : 

A'ommkr  9,  1871. — Only  two  vemela  disregarded  the  signal  and  put  oiitof  the  harbor, 
and  wera  overtaken  by  the  elorm  and  were  seiioasly  dama){ed.  The  remainder  of  the 
Hhipping  staid  in  port. 

Kootmbtr  13,  1871.^ — No  damage  to  vessels,  as  all  remained  in  harbor. 

A'ovember'M  and2S,  1S71. — Vesaels  remained  in  harbor  ;  no  dam a^. 

Nwember  SS  aniliiS,  1H71. — Steamers  were  kept  in  port;  no  damage. 

April  9,  1873. — Twenty-two  vessels  remained  in  port ;  no  damage. 

April  11,1872. — Veasels  staid  in  port;  one  vesHel,  Milwaukee  bound,  vraa  capsjsed. 

Sergeant  A.  Brimer  was  in  charge  of  the  station  until  September  6, 
when  he  was  relieved  by  Sergeant  D.  H.  Sackett.  Sergeant  Brimer 
in  favorably  mentioned  in  the  report  of  the  inspecting  officer,  but  was 
relieved  on  account  of  ill-health. 

Hach  trouble  was  experienced  with  the  assistants  at  this  station 
daring  the  year,  two  having  been  relieved  in  quick  succession  for  mis- 
conduct, aud  one  for  ill-health.  Private  T.  O'Neill  waa  ordered  here  for 
dnty  February  10,  and  remained  until  called  in  to  be  examined  for  pro- 
motion, September  1^.    He  was  succeeded  by  Private  Jamea  Courtney. 

The  station  is  supplied  with  the  large  standard  wind-\'ane,  and  the 
standard  telescopic  rod  aud  self-registering  attactiments  to  the  anemo- 
meter. 

Considerable  interest  has  been  manifested  in  thewelfareof  the  station 
by  tbe  members  of  the  meteorological  committee,  who  state  that  the 
sospensioQ  of  tbe  reports  during  the  harvest  season  wa5  severely  felt  by 
the  farmiDg  commaDity. 

Meleroloj^cal  lummary. 


itni. 
itr3. 


October.- -- 
November.. 
Dec«i>]ber.. 

January 

February... 

Mansh 

April 

May 

Jnly.*V."!J 

September . . 


"r,r- 

Meanther. 

Total  rain- 

.""■... 

India. 

Provailiogwind. 

1       M.  aw 

ftl.5 

3.37 

■.a.o 

ao.MO 

17.2 

30.000 

•21.0 

.DO 

:».000 

33.0 

:«.060 

34.5 

1       iw.aso 

40.0 

29.940 

53.0 

1          29.930 

(57.0 

3.67 

Sonthweet. 

2'.>.  940 

70.0 

:io.ooo 

71.0 

1.89 

Southwest. 

29.913 

m.6 

s.n 

Southwest. 

29.989 

44.4 

30.25 

S.  W.  and  N.  W. 

.MOBILE,  ALABAMA. 
CLatiti]de,30°42'i   longitude,  87"  o9'.] 

The  office  was  removed  to  the  third  story  of  the  building  at  the  soatb- 
eaat  corner  of  Government  and  Royal  streets,  May  1,  1S72,  and  ia  now 
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well  located  within  easy  reach  of  the  post  and  telegraph  offices,  aad  tbe 
principal  hotels  and  places  of  bDsinesa.  The  wind-vane,  (large,)  aiif>- 
inometer,  (provided  with  the  standard  telescopic  rod  and  8elf-regist«tirig 
attachments,)  and  rain-gange,  are  well  exposed  and  secured  npon  tbe 
roof  of  the  building.  The  instrameut  shelter  is  of  tbe  standard  pattern, 
and  projects  from  a  window  with  a  northern  exposnre.  The  bottom  of 
the  shelter  is  covered  with  lattice-work,  to  guard  against  the  effect  of 
radiation  from  tbe  roof  of  a  verandah,  fourteen  feet  below. 

Two  inspections  have  been  made  of  the  station  during  the  year,  one 
in  October,  1871,  and  one  in  August,  1872.  The  report  of  the  first  in- 
spection led  to  the  relief  of  the  observer,  and  the. subsequent  change  of 
the  oMce.  At  the  second  iuspectiou,  thw  otJice  and  iiistruments  were 
found  in  good  condition. 

The  reports  from  eleven  stations  were  received  here  until  the  suspen- 
sion of  the  circuit  system,  July  1,  since  which  date  nothing  has  been 
received  except  the  probabilities  each  afternoon.  Five  thousand  two 
hundred  and  thirty-one  bulletins  have  been  issued.  The  afternoon  issue 
of  bulletins  was  furnished  to  the  leading  papers,  and  regularly  pub- 
lished, as  have  also  been  the  monthly  statements.  Considerable  inter- 
est in  the  service  is  manifested  by  the  principal  citizens  of  Mobile,  and 
a  general  desire  expressed  to  have  the  station  furnished  with  a  greater 
number  of  reports,  especially  from  tbe  section  of  country  lying  south  o! 
the  Ohio  Biver.     lu  reference  to  this  subject,  tbe  observer  remarks: 

At  present  evorytliing  connected  with  tbia  office  is  belil  in  tbe  highest  eitim»tio[. 
enpeciatly  by  the  uutton  merchantB  aad  the  Keuertd  morcbiuru  of  tbe  city,  who  place 
the  ntmosC  reliance  iu  the  huUetioB  and  probabilities;  and  tbeyare  eagerly  read  bj 
the  nnmenms  pereons  who  remain  hoveriog  around  tbe  UBiial  places,  especially  in  tlM 
iDoraing,  wbero  tbe  reporta  are  posted. 

Three  cautionary  signals  were  displayed  at  this  station  during  tbe 
year,  two  of  which  were  fnlly  justified  by  subsequent  gales. 

Sergeant  A.  R.  Thomett  was  in  charge  of  the  station  until  Novembei 
4, 1871,  when  he  was  succeeded  by  Sergeant  D.  O'Donoghae,  who  still 
remains,  and  who  has  given  full  satisfaction  by  tbe  prompt  manner  u 
wbioh  be  bas  discharged  his  duties.  Private  William  Line  was  on  6ats 
here  as  assistant  until  ordered  in  for  promotion  Jane  17,  1872,  when 
Private  F.  II.  Wash  was  sent  to  replace  him. 


Meteorological  summary. 


1871. 
1672. 


October 

November 

December 

Jumary 

Fobmary 

March 

^■■■■■■■■•■- 

Angnati 

September 

Annual  mean. 


'"    Prevailing  wind. 


5.33 

Nortbeait. 

6.68 

North. 

1.36 

Soath. 

3.69 

North. 

0.00 

Northwfst. 

12.76 

North. 

4.3S 

South. 

3.78 

SoDth. 

6.33 

SoathwMt 

13.37 

Sodthwest. 

1.6B 

NerthNit. 

9. 16 

NottiL 

69.46    North. 


CHIEF    SIGNAL-OFFICER.  539 

MONTGOMERY,  ALABAMA. 

Keporta  were  resnmed  at  this  station  September  5,  I8T2.  The  ofSce  ie 
located  on  the  third  floor  of  No.  4t)  Market  street,  within  a  short  dis- 
tance of  the  poet  and  telegraph  offices.  The  wiDd-Tane,  (small,)  ane- 
mometer, and  rain-gaage  are  supported  on  a  platform  on  the  loof,  and 
are  well  exposed.  The  instrument-shelter  is  of  the  standard  pattern, 
and  projects  from  a  window  having  a  northern  exposure.  In  addition 
to  the  instrnments  named  above,  the  office  is  supplied  with  one  barome- 
ter, one  thermometer,  one  hygrometer,  one  maximum  and  one  minimum 
tbennometer,  all  standard  instruments,  and  in  good  condition. 

Sergeant  George  A.  Clum  is  in  charge  of  the  station,  and  as  no  reports 
from  other  stations  are  received,  he  has  no  assistant. 

Latitude  of  station 32°  23' 

Longitude ■. ' 86°  23' 

Elevation  of  barometer  above  sea-level 220.5  feet 

The  transmission  of  midnightl'reports  from  this  station  at  the  proper 
boor  is  rendered  impossible,  because  the  telegraph-office  closes  earlj  in 
the  evening.  They  are  regularly  sent  with  the  morning  reports  of  the 
aacceeding  day. 

MOUNT  WASHINGTON,  NEW  HAMPSHIRE. 

*  [Latitode,  44°  IG' ;  loDgltade,  71°  16'.] 

The  office  is  located,  as  at  date  of  last  report,  in  the  depot  building  of 
the  Mount  Washington  Bailroad  Company,  through  the  courtesy  of  the 
company's  ofiEtcers.  All  attempts  to  obtain  permission  to  erect  a  sepa- 
rate building  for  Government  use  have  failed  through  the  inability  of 
the  office  to  find  any  one  person  possessing  an  undisputed  title  to  the 
summit.  The  reports  have  been  made  with  as  much  regularity  as  the 
nocertaiu  nature  of  the  telegraphic  communication  would  permit,  and 
have  been  read  with  greater  interest,  perhaps,  by  the  general  public 
than  those  from  auy  other  station.  The  cable  from  the  summit  to  the 
depot,  at  the  base  of  the  monntain,  has  been  put  in  good  repair  for  the 
enBitiug  winter,  and  the  office  thoroughly  and  comfortably  fitted  up, 
from  the  experience  gained  during  the  two  past  winters. 

The  standard  self-registering  attachment  to  the  anemometer  has  been 
fomighed  the  station  with  the  hope  of  getting  a  continuous  record  of 
the  wind's  velocity,  but  the  experiment  has  so  far  proved  a  failure,  as 
no  instniment  strong  enough  to  resist  the  force  of  the  wind  has  yet  been 
fonnd.  A  new  and  stronger  one  has  been  constructed,  and  may  be 
found  to  answer  the  purpose. 

During  the  month  of  May  a  special  series  of  observations  was  made 
in  connection  with  a  temporary  station  at  the  base  of  the  mountain,  of 
which  a  special  report  is  made  elsewhere,  (paper  H.) 

Sergeant  M,  L.  Heame  was  in  charge  of  Uie  station  until  April  3, 1872, 
•hen  he  was  relieved  on  account  of  ill-health,  and  was  succeeded  by 
Sergeant  A.  B.  Thomett.  Sergeant  Heam^s  health  having  been 
apparently  restored  by  a  temporary  absence  Atim  the  station,  he  was 
tauigned  there  May  IT,  but  not  being  strong  enough  to  endure  the 
eiposttie,  he  was  permanently  relieved  by  Sergeant  Tbornett.  Botii 
BCD  have  displayed  a  marked  seal  in  the  performance  of  their  datiee 
■»<1«  trying  circnmBtances,  and  their  reports  have  been  promptly  and 
*>n«GUy  rendered.    Private  William  Stevens,  the  assistant  at  date' 
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of  laat  report,  died  od  the  moantain,  February  26, 1872,  and  was  buried 
at  LittletoD,  New  Hatnpaliire.  Private  R.  J.  BeU  was  ordered  to  the 
Htation  as  booq  as  the  sickness  of  Private  Stevens  vas  reports  by  tde- 
graph,  and  remained  nntil  called  in  for  promotion,  June  17, 1872,  when 
Private  William  Bamsay  was  transferrfd  there  from  PorUand,  at  hia 
owD  request,  and  still  remains. 

To  guard  against  any  interruption  of  reports,  and  to  render  duty  at 
the  station  more  desirable  because  less  lonely  during  the  winter  niontlis, 
a  second  assistant  has  been  ordered  (here. 

The  thanks  of  the  Chief  Signal-Officer  are  due  to  Mr.  Walter  Aikift 
and  Captain  'J.  W.  I>odge,  of  the  railroad  company ;  to  Kr.  Benjamin 
Kilb  onm,  and  other  citizens  of  Littleton,  for  assistance  rendered  during 
the  year,  especially  in  connection  with  the  illness  and  burial  of  Private 
Stevens. 

^fetearologieal  xitmmary. 


October 

NoTomber. . . 
Deoembet.. 
January — 
February... 

July.','.'.".".'.', 

September... 

Anuual  m 


Mean  bnr- 

■     ometcr. 

Mean  thet- 

mometer. 

Tot.il  rain- 
fall. 

Preyaihng  wiirf. 

Indut. 

'JO.  995 

:i0.o 

6.10 

NoTtbweat. 

a9.962 

15.0 

3.42 

NoTthweat 

99.620 

3.0 

.85 

!          39.681 

3.0 

1.67 

NorthwMt. 

99.746 

5.0 

.39 

S9.&73 

—  1.3 

.83 

39.863 

SI.  3 

.07 

Weat 

29.996 

3:!.  3 

4.62 

NortbwMt 

30. 015 

44.6 

18.46 

Weat. 

30.166 

47.9 

3.59 

KorthwMt 

30.256 

50.7 

6.33 

Northweat 

30.154 

41.7 

9.56 

NorthwML 

S9.9ie 

24.6 

55.79 

Northweat 

NASHVILLE,  TENNESSEE. 
[Latitude,  36°  10' ;  It^ngitade,  86°  49'.] 

The  oflBce  at  this  station  still  remains  at  No.  30  College  street,  in  tke 
business  center  of  the  city.  It  was  inspected  in  July,  and  the  office 
found  in  good  condition,  but  some  slight  alterations  were  fonsd  neoM- 
sary  in  the  location  of  the  instntments.  The  station  is  supplied  with 
the  large  standard  wind-vane  and  with  the  sttuidwd  self-registeriag 
attachment  to  the  anemometer  io  addition  to  the  instrameDts  on  haaa 
at  last  report. 

Keporta  from  thirty  stations  were  received  here  nntil  July  1,  1872. 
From  that  date  to  August  21  reports  from  all  river  stations  were  received 
each  afternoon,  and  since  the  latter  date  the  station  receives  t^e  same 
number  of  reports  as  others  on  the  river  circuit.  During  the  year  three 
thousand  seven  hundred  and  seventy-three  bulletins  have  been  issued 
and  two  hundred  and  seventy-four  reports  furnished  the  press.  "Bu 
principal  papers  publish  the  probabilities  and  river  reports  regulariy, 
and  oocasioDally  the  monthly  statements. 

Biver  reports  are  made  from  this  station,  the  gauge  used  being 
attached  to  the  south  face  of  the  north  draw-pier  of  the  lAaisrille  ana 
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Nashville  Railroad  bridge,  and  constructed  under  the  dircctioa  of  the 
obsi^rver,  in  accordance  with  tlie  plana  furnished  l>y  the  central  office. 

Sergeant  J.  H.  Garrard  was  in  charge  of  station  until  February  15, 
187;3,  when  he  was  relieved  and  reduced  to  the  ranks  for  failing  to 
render  hiy  reports  properly.  He  was  succeeded  by  Sergeant  W.  S. 
Eanfman,  who  still  remains,  and  has  given  satisfaction,  lie  is  favor- 
ably mentioned  by  the  chairman  of  the  meteorological  committee^of  the 
Board  of  Tradp.     Private  W.  C.  Shreck  is  on  duty  as  assistant. 

Meteorological  summary. 


Mean  bar- 
ometer. 

Mean  tber- 

Total  rain- 
fall. 

Prevailing  winit. 

Ifidta. 

30.186 

61.0 

1.31 

SoutheaHt. 

30.i:n 

47.7 

2.13 

West. 

30.341 

39.0 

1.65 

30.257 

3r..o 

2.32 

Woat. 

30.05.t 

43.0 

2.11 

West. 

30.138 

44.2 

.1.09 

NorthwMt, 

30.0H5 

<>2. 1 

5.91 

SoDtbeaot. 

30.073 

71.8 

3.09 

Weit. 

30.062 

77.4 

5.17 

West. 

30.059 

79.6 

West. 

30.097 

North. 

■iO.  OOT 

71.7 

4.50 

Korth. 

30.123 

&9.4 

37.83 

WeeL 

NEW  IX)NDON,  COHNECTICUT. 
[Latitude,  41=  22' ;  longitude,  72°  *.] 

No  change  has  been  made  in  the  location  of  the  office  at  this  station 
since  the  date  of  the  last  report,  but  a  removal  to  the  castom-honae  is 
recommended  by  the  chairman  of  the  meteorological  committee  and 
aesented  to  by  the  collector.  This  change  will  probably  be  made  as  soon 
as  the  necessary  arrangements  can  be  perfected.  Full  reports  from  all 
ntations  were  received  here  until  July  1,  when  the  suspension  of  the 
circuit  system  caused  them  to  be  discontinned.  Since  August  21 
anaDgements  have  been  made  by  which  this  station  receives  the  same 
namber  of  report's  as  Boston. 

Three  thousaud  seven  hundred  and  eighty-four  bulletius  have  been 
issued,  of  which  copies  have  been  furnished  daily  to  the  press  of  New 
IiODdon  and  Norwich,  and  occasionally  published.  The  probabilities 
are  published  regularly,  and  the  monthly  statements  occasionally.  The 
aaemonieter  at  this  sUition  is  fitted  with  tlie  standard  telescopic  rod 
and  self- registering  attachme:its,  and  tlio  wiud-vunc  is  of  the  large  pat- 

The  office  was  insi)ected  in  April  and  fiuiud  in  fair  condition,  and  all 
rtcords  neatly  entered  up  to  date. 

Xineteeu  caationaiy  signals  have  been  displayed  during  the  year,  of 
*hich  thirt«eu  are  reported  as  having  been  fully  justi&ed. 

^rgeant  C.  E.  Briusmade  remains  in  charge  of  the  station,  and  has 
rendered  his  reports  regularly  and  in  proper  form.  Private  Mark  Foley 
in  OD  duty  as  assistant,  and  gives  satisfaction, 

,  ,,  Cookie 
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IWX- 
1872. 


MoDtli. 

Mean  bar- 
ometer. 

30.099 
29.963 
30.049 
'     29.969 
29.938 
29.952 
30.DO4 
39.927 
29.939 
29.937 
30.017 
30.031 

Mean  ther- 
mometer. 

Total  rain- 
falL 

PrevBiliDg  iruA 

54.3 
37.3 
2a4 
27.3 
27.4 
W.5 
45.3 
58.3 
68.8 
74.4 
72.6 
63.1 

aas 

5.50 
2.78 
2.46 
.96 
2.93 
8.30 
3.16 
2.78 
5.35 
6.06 
6.98 

NwthwMt. 

Morthwert. 

North. 

Northwest. 

Northwest. 

Northwest. 

Northwest 

Sonthwest. 

Southwest. 

Southwest 

Northwest 

November 

Jaanaiy 

MMoh.Z:.".':::;::: 

MSy.;;;;; :;:::::;: 

jJe.. .::...;:.::: 

August 

SeptembBr 

Anaaal  ineao 

29.986 

48,6 

49.61 

Sorthwest 

NEW  ORLEANS,  LOUISIANA. 

[Latitude,  20°  57' ;  longitude,  90°  03".] 

The  office  waa  removed  November  1, 1871,  to  tbe  custom-bouae,  where 
it  Btill  remains.  It  is  on  the  third  floor,  and  ia  every  respect  better 
located  than  before.  No  rent  is  paid  for  the  nse  of  the  room,  bnt  tiie 
Signal-Omce  bore  the  expense  of  pntting  it  in  liabitable  condition.  The 
wind-vane,  (large,)  rain-gauge,  and  anemometer  are  well  exposed  opoB 
tbe  roof  of  the  building,  and  the  latter  instrument  is  provided  with  tbe 
standard  telescopic  rod  and  self- registering  attachments.  Tbeiastra- 
mont-shelter  is  of  the  standard  pattern.  Until  July  1 ,  the  reports  from 
thirty  other  stations  were  received  here,  but  from  that  date  to  Aneoat  21 
the  work  of  the  Btation  was  limited  to  making  and  forwarding  the  local 
observationa,  transferring  the  reports  from  Shrereport,  Galveston,  and 
Indianola  to  Augusta,  and  publishing  the  river  reports  received  trtm 
Chicago  each  afternoon.  Since  August  21,  reports  from  twenty  stations 
bave  been  regularly  received. 

The  tabor  of  the  station  has  been  increased  by  the  necessity  of  trans- 
ferring reports  fTom  the  office  of  one  telegraph  company  to  t^at  ot 
another  since  July  1.  Previons  to  that  date  the  work  was  alt  done  from 
one  office.  Three  thousand  three  hundred  and  three  bulletins  and  Ave 
thousand  and  seventy-one  maps  have  been  issued  and  seven  hundred 
and  fifty-eight  reports  furuished  to  tbe  press  during  the  year.  The 
maps  were  printed  on  a  press  constructed  especially  for  the  office,  bnt 
none  have  l>eeu  issued  since  the  auspensioa  of  the  reports  in  July,  and 
the  press  bas  been  sent  t«  another  station.  The  leading  papers  havo 
published  the  river  reports,  probabilities,  and  monthly  statements  rega- 
larly,  and  the  tabulated  reports  occasionally.  Considerable  interest  is 
manifested  in  the  service  by  the  citizens,  especially  in  reference  to  tliat 
part  of  it  oonnected  with  river  navigation.  The  gauge  used  here  for 
making  the  river  observations  is  one  put  up  by  the  city  engineer. 

Bigbt  cautionary  signals  have  been  displayed  during  tiie  year,  of 
which  seven  are  reported  as  having  been  fully  jaatifled. 

Two  inspections  have  been  made  during  the  year,  one  in  Octobcrr 
1871,  and  one  in  July,  1S73.     At  the  first  inspection  it  was  decided  t» 
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romove  the  office,  aDd  several  irregalarities  io  the  work  of  the  station 
were  corrected.  The  office  was  found  in  better  coudition  at  the  second 
iDspection,  but  some  changes  were  foand  necessary  in  the  position  and 
care  of  the  instrument-shelter. 

Ser^^nt  D.  S.  Fallen  was  transferred  to  another  station  February 
.t,  1872,  and  sncceeded  by  Sergeant  Frank  Mansfield,  who  stilt  remains. 
During  the  period  that  maps  were  issued,  two  assistants  were  found 
necessary  to  perform  the  duties  with  sufficient  promptness.  One  of 
these  men  was  transferred  to  another  station  August  20, 1872.  Private 
I>.  0.  Kalstou  ia  uon  on  duty  as  assistant. 

All  mail-reports  have  been  forwarded  regulnrly  and  promptly,  and  the 
telegraphic  ones  as  regularly  as  the  facilities  attainable  would  permit. 

Meteorological  summary. 


Yoar. 

Houth. 

Mean  bar- 
uinetvr. 

Mean  thor- 
iiioiuct«r. 

Total  rain- 
ffttl. 

Provttiling   wind. 

30.069 
30.047 
30.190 
30.195 
29. 9W 
30.070 
30.039 
30.070 
30.034 
:t0.030 
30.032 
30.034 

71.0  ;              9.U9 

61.1  7.14 

November 

East. 

Id72.. 

Jfttinar; 

ES'!':;:;:;:::: 
iei-;;v;;.:::; 

Juao 

48.7 
56.3 
59.2 
70.4 

75.8 
90.5 

na.  1 

83.6 
79.3 

5.10 
4.77 
9.19 
5.01 
3.14 
5.34 
6.43 
3.75 
2.10 

Northwosl. 

BoatboMt. 
SontbwoBt. 
fioDtbeaat. 
SouUieut. 
Soatheut. 

September 

A.DDual  mean 

Sontbeaab 

30.066 

68.6 

62.51 

Soutbeaat 

MEW  YORK  CITY,  NEW  YOBK. 

[Latitude,  W  42' ;  lonsitnde,  74''  1'.] 

The  office  still  remaius  in  the  Equitable  Building,  at  120  Broadwayr 
but  the  room  occopied  at  the  date  of  last  report  proving  too  small  for 
the  proper  discharge  of  the  observer's  duties,  the  company  placed  two 
desirable  rooms  on  the  same  floor  at  his  disposal,  giving amplespace  for 
all  necessary  work  connected  with  the  interior  of  the  office.  Full  mid- 
night reports  from  all  stations  have  been  received  here  without  inter- 
ruption during  the  year,  but  the  morning  and  afternoon  reports  from 
the  aonthern  stations  were  suspended  from  July  1  to  August  21,  when 
the  circuit  system  was  resumed  and  all  reports  received  with  regularity. 
Fall  reports  from  the  eastern  States,  the  Lake  region, and  the  country 
west  of  Chicago  were  constantly^  received  during  the  suspension  of  the 
circuit  system,  and  after  consolidation  forwarded  to  the  central  office. 
The  publication  of  the  map  was  suspended  from  July  1  to  Jnly  20, 
when  it  was  again  resumed,  and  printed  from  the  midnight  reports, 
instead  of  the  moniiDg  ones,  as  previously.  The  night  reports  are 
atill  used  for  the  map  in  order  to  get  it  out  and  distributed  early 
in  the  day.  The  latest  synopsis  and  probabilities  received  are  printed 
on  the  map  with  the  detailed  reports.  Twenty-three  thousand  eight 
hundred  and  forty  maps  and  seven  thousand  three  hundred  and  fifty- 
five  bulletins  have  been  issued  and  distributed  from  the  office  during 
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the  year,  besides  ten  thousand  atlditional  maps  printed  duriDg  the  iii'.r 
of  theAmericaD  lustitiite,  and  distxibuted  on  the  spot.  The  leading 
dailies,  both  moroiag  and  evening,  publish  the  probabilities  rej^ilailt. 
and  occaaiooal  Huaimaries  ol*  such  reports  as  are  of  special  iotere^ 
While  the  work  of  Retting  up  the  map  nightly  and  the  v,-otk  of  come: 
ing  it  before  issue  i»  done  under  the  supcrvisioD  of  the  observer  it 
charge,  the  actual  printingisdODebytbeEquitable  Insurance Companv, 
which  has  shown  a  generous  and  practical  interest  in  the  developmtc: 
of  the  service.  It  is  expected  to  largely  increase  the  daily  issue  of  man' 
during  the  ensuing  year,  and  also  to  arrange  for  their  prompt  distrib: 
tion  in  all  parts  of  the  city. 

There  are  three  flag-stalfs  for  the  display  of  cautionary  signals  a^c. 
one  on  either  side  of  the  large  staff  belonging  to  the  building.  On  tbi- 
central  one  a  wire  cylinder  is  worked  by  halyards,  and  raised  when  tU 
approacli  of  a  sWriu  is  exi>ected ;  while  on  the  smaller  ones  large  l^i;: 
nal-flags  hoisted  by  day,  and  lanterns  at  night  are  similarly  a.- 
played.  The  cylinder  has  not  worked  satisfactorily,  as  it  throws  :l< 
mnch  strain  upon  the  staff,  and  other  means  are  being  devised  to  acccir 
ptish  the  purpose  for  which  it  was  constructed. 

Twenty-four  cautionary  signals  have  been  displayed  during  the  jfi.-. 
with  generally  satisfactory  results.  The  signal-lights  used  have  Im^: 
found  too  small  for  display  in  a  city  where  they  are  surrounded  t; 
numerous  other  lights,  of  nearly  equal  brilliancy,  and  others  of  an  iis 
proved  quality  and  larger  size  have  been  ordered  and  will  soon  be  nai} 
for  use.  The  merchants,  underwriters,  and  business  men  gcDerallvii 
the  city  have  shown  a  gratifying  appreciation  of  the  aims  of  the  servi'-r. 

iSergeant  C.  G.  Estabrook  remains  in  charge  of  the  station,  and  hi' 
performed  the  arduous  and  responsible  duties  devolving  apoa  him  v.'j 
promptness,  intelligence,  and  zeal.  Sergeant  A.  W.  Easttake,  the  af&iK 
ant  at  the  date  of  the  last  report,  was  relieved  April  8, 1S72,  and  tnc' 
ferred  to  Washington.  Two  assistants  are  on  duty  at  present,  Privav- 
Tigbe  and  Lament,  both  of  whom  are  kept  busily  employed  and  g..^' 
satisfaction. 

The  station  was  inspected  iu  April,  and  the  oBivf  and  inRtrouii-r' 
found  in  good  condition.  The  uuvmometer  is  provided  with  the  st-it  • 
ard  self- registering  attachment. 

Mcteoruliitpcal  xvmmary. 


Year. 

Mouth. 

Ootobor 

November 

December 

JftDUsr; 

February  

Mean  Ixtr- 

3(1. 130 
30.09(1 
30.076 
29.997 
29.9B« 
29.98ii 
30.014 
39.891 
29.943 

29.  aw 
:w.oi3 

30.014 

M.aii  thRf- 

TnWl  rfliu- 
iilll. 

rr.-Vi.iiinp« 

1871.. 
1W2.. 

3!t.3 
30.3 
29.9 
31.8 
:«).3 
4if.7 
61.9 
72.8 
76.3 
75.2 

7.07 
3.7<J 
1.19 
2.34 
1.44 
:i.9:{ 
2.  ^9 

2,af. 

2.93 
9.36 
li.08 
3.44 

tit 

W«,t. 

West. 

SoulhvfM. 

Annual  mRao 

30.003 

i.1.5 

*c.aa 

Weet^riy. 
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NORFOLK,  VIRGINIA. 

[Latitude,  36°  51' ;  loiigiWde,  76"  l^.] 

No  change  lias  been  miide  in  tbe  locution  of  tlie  office  at  this  atatiou 
since  tbe  date  of  last  rei>ort.  Full  reports  were  received  here  until  July 
1,  when  the  discontinuance  of  the  circuit  system  caused  a  suspension  of 
all  service  to  tbe  station,  except  that  rendered  necessary  for  tbe  display 
of  cautionary  signals.  Two  thousand  one  hundred  and  fifty  bulletins 
and  two  thousand  and  four  maps  were  issued,  and  two  hundred  and 
Hfty-seven  reports  f^rnisbed  to  the  press  previous  to  July  1,  1872. 

The  leading  dailies  publish  the  tabular  reports  and  monthly  state- 
ments occasionally,  and  the  probabilities  regularly.  The  members  of 
the  meteorological  committee  of  the  board  of  tiade  have  displayed  con- 
siderable interest  in  tbe  service,  and,  together  with  other  leading  citi- 
zens, have  urged  its  extension  by  the  establishment  of  a  station  at  Cape 
Hatteras.  KIt'orts  were  made  during  the  past  winter  by  these  citizens 
to  get  congressional  aid  for  the  construction  of  a  telegraph-line  to  the 
cape,  bnt  they  were  unsuccessful,  and  the  project  has  been  temporanly 
abandoned. 

The  office  was  inst>ected  in  -Tune,  and  found  in  good  condition. 

Ten  cautionary  signals  have  been  displayed  at  this  port,  eight  of 
which  are  reported  as  having  been  fully  justified. 

Fortress  Monroe  has  been  suggested  as  a  better  place  for  the  display 
of  these  signals,  but  the  present  coudition  of  the  telegraph  Ciible  uitross 
the  harbor  is  not  considered  reliable  enough  to  justify  a  change.  There 
is  a  (large  standard  wind-vune  at  this  station,  and  the  anemometer  is 
provided  with  the  standard  self-registering  attiichment. 

i^rgeant  William  E.  Smith  was  in  charge  until  transferred  to  another 
.station.  May  4.  He  was  succeeded  by  Sergeant  James  E.  Magruder, 
who  still  remains,  and  has  given  satisfaction.  Two  assistants  have  been 
relieved  on  account  of  ill-henlth  since  last  report.  Private  E.  B.  Kob- 
bins,  at  present  on  duty  there,  was  ordered  to  the  station  July  9,  1872, 

Meteorological  summary. 


I  Mvnn  biir-    MeRii  tbcr- 


;  October 

Novomber  . . 

D«eeml>er . . . 

I  .latiaar^r 

I  Febninry 

March 

,  April 

May 

I  Joly. '.'.'.'.'.'. 

I  Aogllat 

September... 

AqddaI  10 


M.  159 
30.050 
30.150  ' 
iSI.080 
29.9H0 
30.040 
30.070 
30,001 
30.008 
30.004 
30,058 
30.030 


A.  14  I  Suntli, 

6.76  ■  N»rlli. 

3.  IS  SiiiiTliivest. 

8,ai  i  Sorthwi-iit. 

7,33  NiirtheuHt. 

4, 51  Norlli. 

3.  r>.3  I  Soiitlii'afil. 

5.68  Soiitli. 

&.  06  I  Soiitliwvtit. 

3.63  ,  Sontlitvest. 

3.  SO  StMiIli. 

3.  40  I  Suii:ii. 

50.  :J3  I  Soiilh. 
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&4b  REPORT  OP  THE   SECRETARY  OP  WAH, 

OMAHA,  NEBEASKA. 
[Latitude,  11°  16';  longitude,  9C=  00'.] 

Xo  change  has  been  made  in  the  location  of  the  office  at  this  gtatinn 
siDCe  last  report.  The  reports  from  the  utntions  west  to  the  Pacib 
eoufit  were  received  liere  up  to  July  1  Hiid  «iuce  September  1, 1872,  and 
two  tfaoaeaiid  four  htindred  and  sixty  bulletios  iosued  Iq  nddition  to  to- 
hundred  and  sevent.y-two  repoits  funiiHhed  the  press.  The  daily  papri- 
publish  the  probabilities  wlien  received,  and  the  moiitbly  8umniaiv> 
regularly,  but  the  tabular  rejHirtM  only  occasionally.  River  reportii  »n 
made  from  this  atation,  the  gauge  umhI  being  one  constructed  iu  acoiri 
ance  with  plans  furnished  from  the  centrnl  office.  At  preseut  this  ^ap 
is  unserviceable,  owing  to  a  change  in  the  channel  of  the  river  diuii^ 
the  year. 

Two  inspections  have  been  made  since  last  report,  one  in  l>eoenibfr. 
1871,  and  the  other  in  September,  1872.  The  office,  inetrnmenl«,  mi 
records  were  fouud  in  good  condition  at  the  time  of  the  Sr>tt  inspei-tiou 
but  at  the  last  their  condition  was  such  as  to  comi)e1  the  immediate  rp 
moval  of  the  observer. 

Sergeant  W.  B.  Webster  was  in  charge  until  transferred  to  anotiM 
station,  Mai-eh  19.  He  was  succeeded  by  Sergeant  G,  A.  Dandelet.  »li 
was  relieved  for  incompetency,  September  13,  and  was  sncceedat  '« 
Sergeant  H.  Barton,  who  is  now  in  charge.  When  river  report.s  »«*■ 
ordered,  the  distance  of  the  gauge  from  the  office  was  so  greAt  thai  iSi 
services  of  an  assistant  were  necessary  to  the  proper  perfomiaBcr  •< 
this  additional  labor,  and  Private  D.  H.  Sackett  was  accordingly  ordMW 
to  the  station,  and  remained  until  ortlered  in  for  promotion,  Jnnt  IT 
Private  George  W.  McKee  is  now  on  duty  as  assistant.  Both  oliwrvH\ 
who  have  served  during  the  year,  have  rendered  all  reports  by  mail  acJ 
telegraph  promptly  and  in  proper  form.  The  station  is  sup*plie<l  vi:k 
ttie  large-sized  standard  wind-vane  and  with  the  standard  sell'-registr hl: 
attachment  to  the  anemometer. 

Meteorological  summaiy. 


Menu  bar-    Mean  tbi 


October 

Novenilwr  .. 
Deceinljer... 

Jannary 

Febrnary  ... 

Martli , 

Aiiril 

May 

JilIj.V.V.'.V' 

tk-liteniber.- 
ADnusl  m 


tt9,M)8 
2».794 

ay.s3(i 

29.a74 


2.0ti  Smithcut. 

i.'iU  K»rlli»n.l. 

.91  NorthXeet. 

.0»  Korthwmt. 

.43  Nitrlkwv).!. 

J.til  .\..rtbw«t. 

3.d4  Soiitlii-a-r. 

Ii.35  Soutli-aoutbtr- 

3.91  Soiitli-aoDilni- 

6.36  8t>ii(b«'a«(, 

1.78  SuUth-tMiHlLra- 

3.24  Santht-iM. 

34.  W  Sontbeaat. 
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OSWEGO,  NEW  YORK. 

[Latitiirte,  i^°  28';  longitnde,  76^  36'.] 

The  location  of  the  offlt^e  at  this  Rt»tton  remains  unchaii^rcd  siix^e 
last  reiwrt.  lu  common  with  the  other  statiooa  on  the  lake  cirenit. 
Oswego  i-eceived  fall  reports  uutil  July  1,  when  all  reports  were  sus- 
|)eit(Ie<l  until  September  1,  since  which  date  fifty-two  have  been  received 
daily  with  as  much  regularity  as  the  somewhat  uncertain  telegraphic 
communication  will  permit. 

Two  thousand  Hve  hundred  and  sixty-six  bulletins  and  two  thousand 
and  eighty-six  maps  have  been  issued  and  seven  hundred  mid  fifty-two 
rt'liorts  nimished  the  press.  Selections  from  the  tabular  reports  are 
published  in  most  of  the  daily  impera  and  the  probabilities  given  regu- 
larly. Considerable  local  interest  is  felt  iu  the  service.  The  chairman 
of  tlie  meteorological  committee  of  the  Board  of  Trade  stated  to  the  in- 
s|>ecting  officer  that  the  reports  had  u  great  influence  upon  the  price  of 
grain  at  this  port,  as  well  as  iu  their  direct  applicatiou  to  navigation. 
51  r.  McWhorter,  the  chairman  of  the  meteorological  committee,  has  kept 
in  constant  communication  with  the  central  office,  and  has  shown  a  desire 
to  promote  the  interests  of  the  service  by  making  such  suggestions  from 
time  to  time  as  ap[>eared  to  him  necessary  to  improve  its  operations. 

The  office  was  inspected  iu  June,  and  found  in  excellent  condition. 
Sergeant  B.  F.  Hough,  who  h)is  been  id  charge  since  the  station  was 
established,  is  highly  <comniended  by  the  imspector  for  the  neat  appear- 
ance of  his  office  and  the  intelligence  display^  in  the  management  of  the 
station.  The  sergeant  has  constructed  a  self-registering  attachment  to 
the  large  wind- vane  similar  iu  principle  to  one  used  in  the  central  office, 
from  which  he  obtains  a  continuous  record  of  the  wind's  moveiueuts. 
Tbe  anemometer  is  provided  with  both  the  standard  telescopic  rod  and 
self-registering  attachments.  The  assistants  at  this  station  have  been 
men  of  unusually  good  character.  Private  T.  B.  Jennings  remained 
iiiilil  ordered  in  for  promotion,  June  17,  1872,  when  he  was  succeeded  by 
I'rivate  McComas,  who  has  shown  commendable  zeal  in  the  service, 
es|>ecially  in  the  preparation  of  tallies  for  tbe  correction  of  the  baromet- 
ri<^)  readings. 

Twenty-one  cautionary  signals  have  been  displayed  at  tliis  station, 
and  all  hat  four  are  reported  as  fully  justifled.  In  reference  to  the  dis- 
play on  November  14,  15,  and  16,  1871,  the  observer  reports  as  fol- 
lows : 

The  waminD-slEiiBl  has  been  of  (treat  benefit,  as  many  vessels  vrere  Aetaiuvd  on  oc- 
cuntit  of  tbe  iliBpiaj  and  thus  escaped  tbe  storm.  Two  vessels  ventured  out,  but  en- 
ctiiinterMl  tbti  ;{bIu  and  were  ol)li{ced  to  put  lack,  beinn  considerably  damuged.  Urie 
vt^iHel  that  nent  out  nhile  the  si(;ual  was  flyiuj;  ran  asbore  about  one  mile  above  the 
port,  and  is  now  a  total  wreck. 

The  winds  considereil  dangerous  for  navigation  at  this  port  are  re- 
|w>rted  to  be  those  from  the  northwest  and  west- northwest,  and  from  the 
uortbeast  when  accomimnied  by  snow  and  fog. 

Meteorological  summary. 


Yt^ar. 

Month. 

Mean  bai- 
ometur. 

Mean  tber- 

nio  meter. 

Total  rain- 
fall. 

Prevailing  ,vind. 

If71.. 

October 

November 

Ueceniber. 

30.000 
29.9^0 

a9.irw 

&.1.3 
»4.6 
2B.5 

1.44 
1.30 

South. 
North  «'wt. 
South.       ^^^., 

EEPOET   OF  THE   8ECHETAEY  OF  VTiR. 
Meteorological  summary — CoDtiuiied. 


Year. 

Month. 

Moan  l.ar- 

Mean  ther- 
mometer. 

Total  rain- 
fill). 

PMvaiUog  «iki 

99.91)0 
39.978 
39.953 
99.H79 
au.918 
29.8*1 
29.959 
29.944 

26.0 

23. « 
iS.8 
42.7 
52.7 
64.3 
72.2 
72.  B 
62.7 

/»c*«. 

2.4S 

1.44 
2.72 

4.48 
l.Si 
.71 
3.44 

Mav 

Annual  mean  — 

29.944 

46.4 

24.61 

Weat. 

PHILADELPHIA,  PEN NSTLY ASIA. 

fLatitude,  39°  57';  longitnde,  75°  IS*.] 

The  office  remains  at  133  Sonth  Second  street,  as  at  the  date  of  t"- 
last  report.  Tlie  auemouieter  and  wind- vane  are  ou  the  top  of  the  vnyii 
above  the  office,  and  well  exposed.  The  vane  is  the  larg»>-«ize  slaiii 
ard  one  aud  the  anemometer  is  provided  with  the  standard  self-rr^- 
tering  attachment.  The  raiD-gau{;e  is  on  the  roof  of  the  main  builJiL:. 
and  is  affected  to  some  degree  by  tlie  proximity  of  the  lower,  vbi  t 
rises  forty-five  feet  above  it  and  shelters  it  partially  from  nortli«f 
storms.    Measures  have  been  taken  to  obtain  a  better  locatiou  fur  ii. 

Full  reports  were  received  here  nntil  July  1,  when  they  were  ffbd"' 
suspended  until  August !),  1872,  when  the  midnight  report  in  fall  "? 
received  and  the  publication  of  the  map  resumed.  On  Augnst  I'l  ;[• 
circuit  system  was  resumed,  and  full  reports  have  since  that  dateV; 
received  at  the  three  I'egular  reporting  hours.  The  publication  of  i ' 
midnight  map  continues,  in  order  to  get  it  distributed  before  the  ntr  <' 
of  the  morning  I'eports. 

Five  thousand  nine  hundred  and  fifty-nine  bulletins  and  ten  tboa^tf 
five  hundred  and  sixty-five  maps  have  been  issued  and  one  ihonsj^ 
three  hundred  and  sixty -one  reports  furnished  the  press.  Several  tit  :'• 
leading  papers  print  the  tabular  report  regularly,  and  nearly  all  of  th< 
occasionally.  All  print  the  probabilities  regularly,  and  most  of  ili  ■; 
the  weekly  and  monthly  statements.  In  reference  to  this  subje^-l  i^ 
observer  remark.^,  in  his  semi-annual  report  of  July  1 : 

The  advantages  of  our  service  are  now  attractiuK  the  tnoal;  eiunest  oonsi<lenti''i  : 
this  place ;  the  aliipper,  the  inaiiufactnror,  the  uierchaut,  and,  in  fact,  all  bti!iiDr«  y 
have  accepted  an<l  employpd  the  lictiedta  of  the  system  in  an  euilleas  Dumber  ••(  ■ ' ' 
in  their  reajiective  otcupatioua.        •  •  ■        That  the  value  of  the  "tJ"  "* 

reports  is  n-alized  by  busineaa  men  in  their  transactionH  is  evidenced  bv  the  t«t  ii 
tbie  ofiice  is  daily  iu  receipt  of  letters  from  parties  desiring  to  bo  ^applied  vith  t'.' 
and  theite  reqnwts  have,  iu  nearly  all  cases,  been  granted.  *  "  *  lti> 
pleasure  in  testifying  to  the  unvaryiui;  snpport  and  efficient  aid  the  ably  nwd*.:- 
presB  of  this  city  bae  ever  rendered  to  this  office  in  all  its  efforts  to  extend  ■of  in^" 
mation  lelating  to  the  service. 

The  station  was  inspected  in  April,  and  the  observer  then  in  chjr-,-- 
relieved  upon  the  report  of  the  inspecting  officer,  who  consideivd  i 
change  necessary  for  the  good  of  the  service.  Several  cbaDges  h^' 
been  made  in  the  men  ou  duty  here  duiiii^  tbe  year,  all  of  (titt 
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ritb  the  rtew  of  benefiting  tlie  serviiie.  Sergeant  Daw  was  traiis- 
Vrred  to  another  ^tntion  on  November  27,  1871,  and  wa.s  suueeeded  by 
^iTgeant  S.  P.  Carusi,  who  was  relieved  for  reasons  above  stated  April 
I,  aud  was  succeetled  by  Sergeant  George  H.  Kicbmond,  who  was  in 
urn  relieved  for  alleged  iuipro[>er  conduct,  September  13, 1873. 
Sergeant  W.  T.  Boyd  is  now  in  charge,  and  has  two  assistants,  one 
if  tliem  l>eing  a  printer,  who  gets  ont  the  map.  Notwithstanding  these 
iiitnenins  changes,  the  amount  of  work  done  at  tbe  station  has  been 
irfilitable  to  tbe  men  engaged  upon  it,  and  all  reports,  telegraphic  and 
niiil,  Lave  been  regularly  and  promptly  forwarded.  The  demand  for 
u;i|is  bere,  as  elsewhere,  when  they  are  printed,  is  steadily  on  the  in- 
m'iise  and  keeps  ahead  of  the  ability  to  supply. 

Meteorological  summary. 


I«.f,              Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  nun- 
full. 

Prevailing  wiii<l. 

■MAM 
30.046 
30.146 
30.053 
30.011 
30.054 
:10.063 
29.975 
29.976 
29.970 
30.045 
30.049 

56.5 
40.5 
32.9 
29.4 
31.2 
:«.  1 
51.6 
61.5 
72.7 
78.6 
75.9 
67.5 

Ijtchei. 

4.*69 
1.57 
.95 
1.13 
3.67 
2.60 
3.15 
4.29 
9.-i0 
7.ril 
3,66 

Northwest. 

March  „'■';."::::: 

Annual  mean. .- 

30.044 

52.5 

"■"■ 

NortliweaC. 

*  For  eloren  monlhs :  nln-snug*  not  iu  iKHitioD  Ootober.  1811. 

PITTSBURGH,  PENNSYLVANIA. 

[Latitnde,  40°  32' ;  longitude,  m>  a".] 

T!ie  oflBce  has  remained  in  the  First  National  Bank  building,  at  the 
orner  of  Fifth  avenue  and  Wood  street,  tbe  only  change  made  t>eing 
lie  removal  from  one  small  room  to  two  others  on  the  .same  floor,  bet- 
<T  adapted  for  the  office  business. 

Four  thousand  three  hundred  and  fifty-eight  bnlletins  have  been 
MUfil,  some  of  which  were  furnished  to  the  press  and  published  in 
rlmle  or  in  part. 

tifteen  reiKtrts  were  received  here  until  July  1.  From  that  date  to 
\iignst  -1  the  reports  from  river  stations  only  were  received  each 
iftfinoon,  but  since  tbe  resumption  of  the  cinuiit  system  sixteen  re- 
torts lire  received  regularly  three  times  each  day. 

Tht  station  bna  been  twice  iusj^ected  since  last  report,  once  in  Janu- 
iry  »u(I  again  in  March.  Some  slight  irregularities  were  found  to  exist 
'II  Imth  occasions,  and  immediately  corrected.  The  instrument-shelter 
"  n  re<hiced  copy  of  the  observatory  pattern,  adopted  by  the  central 
'll'u-i'.  and  answers  the  pnriwse  aati.sfa''torily.  The  wind-vane,  (larpe 
'■"tiTii,)  rain-gauge,  and  anemometer  are  well  exiwsed  on  the  roof 
•i  the  building.      Biver  re^wrts  are   made  regularly   from   this  ata-  ■  ^ 
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Hon,  the  gaiifre  used  beiug  the  standard  one  constructed  by  the  city 
authorities,  on  the  banks  of  the  Monongahela  a  short  distJitiw  almtr 
itajuuclion  with  tlie  Allegheny,  fJonsiderable  interest  is  roanifwi"! 
in  the  ser\'i<'e,  especially  Uy  members  of  the  press  and  of  the  IMLi!-' 
Associntion,  and  a  strong  desire  expressed  for  the  establisliment  u(  ail- 
ditionat  stations  on  the  up[>er  waters  of  the  two  rivers  forming  the  Dtiii'. 
The  probabilities  are  published  whenever  received  and  the  river  repon- 
regularly. 

Sergeant  L.  M.  Crist  was  in  charge  until  relieved,  Deeeinber:)T 
1871,  for  failure  to  forward  bis  mail-reports ;  Sergeant  George  N.  Solli 
van  from  that  date  until  tmnsferred  to  the  central  office,  MayJ.*!!-; 
Sergeant  W.  E,  Smith,  who  saceeeded  bim,  still  remains. 

Private  H.  Barton  was  on  duty  as  assistant  until  ordered  in  for  ft- 
motion,  June  17,  when  he  was  relieved  by  Private  William  Finn. 

Eeports  have  latterly  been  forwarded  regularly  and  in  proiwr  fori 
and  the  station  is  reported  in  good  condition. 

Meteorological  aummary. 


Tear. 

MoEth. 

Mean  bar- 
ometer. 

Misau  thor- 
mometuT. 

Total  raiu-     Prevailiug  tu 
fall.         , 

29.955 
30.130 
30.l:l0 
30.160 
30.10-2 
30.077 
2».<»1 
39.920 
29.900 
29.910 
29. 9W) 
29. »« 

56.D 

30^0 
33.0 
27.0 
34.0 
B7.0 
63.0 
71.0 
75.0 
74.0 
66.0 

InAn.  { 

Febr^ 

.97 
1.3:1 

.88 
2.61 

Wert. 

Annual  mean 

29.991 

51.6 

31.00 

West. 

PORTLAND,  MAINE. 

[Latitude,  43=  AW ;  longitude,  7ff^  14'.] 

No  change  has  been  made  in  the  location  of  the  office  during  i-- 
year,  nor  is  any  considered  necessary  at  present.  Full  reporlis  »f' 
receive*!  here  until  the  suspension  of  the  circuit  system,  July  1.  "jf 
which  date  none  have  been  received,  owing  to  the  difficulty  of  mak". 
the  necessary  telegraphic  arrangeq^ents. 

Two  thousand  six  hundred  and  six  bulletins  and  one  thousand  nis' 
hundred  and  thirteen  maps  have  been  issued  and  seven  hundrwlait' 
fifty  reports  funiished  to  the  press  and  published  in  condensed  foi'i- 
The  probabilities  and  mouthly  summaries  are  published  rfgnln:  > 
and  considerable  interest  manifested  in  the  service  by  leading  eitizi"!- 
and  sir.  Farley,  chairman  of  the  meteorological  committee  of  the  ftwr-t 
of  Trade,  has  rendered  much  valuable  assistance  to  the  observer  in  v;i: 
ouH  wiiys  during  the  year. 

Twelve  cautionary  signals  have  been  diai»Iayed  at  this  port  dni-ii.. 
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the  pnstjear,  and  seven  of  this  number  were  fully  justifled.  As  to  the 
result  of  the  different  warDiug»  the  observer  reports  as  follows; 

Xortmlifr  1, 1871.— The  violence  of  tlie  gale  was  uot  felt  at  this  atatiou,  Imt  wm  re- 
portnl  lut  beiu;{  very  Huvcre  off  the  coast.  Ou  accuiiut  of  (be  display,  luaiij  veiuii^U 
■vittainiMl  ill  the  huilior  which  otlierwise  woiilil  have  put  to  sen,  whsi'e  tliej  would 
ba*e  eDConnterpd  the  atoTm. 

Xortmber  10,  1871. — Ko  iujitrles  to  shipping  are  reported,  m  timely  preparations  fur 
the  attviu  had  been  made. 

Xorember  14,  JWl. — Uy  the  timely  display  of  the  aigoal  a  number  of  vessela  tbat  were 
iiinkinK  pivparulionit  to  leave  tlie  liarbur  duriiig  tliH  Hveaiat;  were  d»tuiiieil,  thereby 


The  ofBce  was  inspected  in  May,  and  numerona  irrepidarities  in  the 
management  of  the  stittion  and  the  location  of  the  instruments  and  the 
manner  of  keeping  the  records  discovered,  all  of  which  were  corrected. 
The  raJD-gauge,  wind-vaue,  (large  pattern,)  and  anemometer  are  welt 
exi>osed  on  a  raised  platform  upon  the  roof,  and  the  last-named  instrn- 
nieiit  is  provided  with  the  standard  telescopic  rod  and  self-registering 
attachments. 

Sergeant  9-  E.  McGrady  was  relieved  from  charge  of  the  station, 
August  17,  and  transferred  to  Loutsvilte,  Kentucky,  being  succeeded  by 
Sergeant  A.  B,  Williams,  who  still  remains.  Privat<^  K  Phelps  is  on 
duty  as  assistant,  having  relieved  Private  Ramsay,  who  was  traiislerred 
toMount  Washington,  JunelT,  1872.  Mail  and  telegraphic  reports  have 
beeu  forwarded  promptly  and  in  prot>er  form,  so  far  as  the  observer  is 
concerned,  but  the  midnight  reports  have  been  delayed  until  the  next 
morning  by  the  closing  of  the  telegraph  office  at  night  since  July  1. 

Meteorological  summary. 


Dcce 


IS72  ..  Jaiinary . 

Febnisry  ... 

j"i^:::::::; 

Auguat 

September . . 


Annual  mean. . 


29.92fi 
30.004 
29. 910 
S9.9-i4 
29.900 
29.949 
29.955 
29.950 
29.919 
30.  (W7 


tl.55 
6.»r 


5.95 
2.97 
6.97 
3.12 


Prevailing  wiad. 


Soutlineat. 
North  weat. 
Southwest. 
Southweat. 

NortiiwcHt. 
Northwest. 

Nortbivuit. 
South. 

South. 

Snntiiwest. 

Houthn-eat. 


i2.:ti  ,  Sutilhw 


POETLAND,  OEEGOX. 

The  otBce  is  located  in  Gllman's  Building,  at  the  corner  of  First  and 
Aider  streets,  in  the  center  of  the  business  part  of  the  city  and  within 
ea«y  reach  of  the  telegraph-office.  The  wind-vane,  (large  pattern,) 
rain  gauge,  and  anemometer  are  well  exposed  on  the  roof  of  the  build- 
ing. The  instrument  shelter  is  of  the  standard  pattern,  and  projects 
from  a  window  with  a  uoitbern  exposure.    The  station  was  established 
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by  SergeantEdwinGarl.  and  who  began  toaend  reports  NoveniberljlSTl. 
The  only  reports  received  at  tbe  Btatiou  were  those  of  Sao  Diegu  and 
San  Francisco,  oil  the  Pacific  coast,  previous  to  July  1.  Siuw  thai 
datp.  the  work  of  the  observer  has  been  limited  to  making  aad  forvanj 
ing  the  local  observations.  The  telegraphic  comniuQication  wilhSiu 
Francisco,  where  tbe  reports  are  transferred  eastward,  has  beeo  fn- 
quently  interrupted.  In  addition  to  this  difficulty,  tbe  telegraplioffiii' 
has  been  closed  at  the  hour  for  sending  the  moruiug  and  night  repnn- 
since  July  1,  causing  great  irregularities  in  their  transmission. 

Four  hiindrt^d  and  eighty  bulletins  have  been  issued  and  twolbou- 
sand  one  hundred  and  eighty-seven  reports  of  tbe  local  obserTatioti> 
furnished  the  press  and  regularly  published. 

The  station  is  supplied  with  a  full  set  of  standard  instruments,  all  <ri 
which  are  reported  in  good  condition.  An  officer  is  now  on  his  way  i- 
inspect  the  Bta,tion. 

All  mail-reports  have  been  forwardeil  promptly  and  in  proper  form. 

Latitude  of  station 45'^ ;." 

Ijongitude  of  station 122°  "'•' 

Elevation  of  barometer  above  sea-level 9i  («!■ 

Meteorological  immmary. 


Tear. 

Mo.th. 

Mean  bar- 
ometer. 

Mean  tlier- 

^"tu"""     P«v»Ui0K-"J 

I-dket. 

30.060 
30.040 
30.  IBO 
29.900 
30.130 
30.150 
30.130 
30.090 
30.040 
30.0GO 
30.063 

45.0 

:»M.u 

36.0 
44.0 
48.0 
47.0 
57.0 
64.0 

SS 

59.0 

^^ ::."::.':::.':::. 

June.:...::::::::: 

Mean  for  11  moa... 

30.075 

52.0 

41.35     Nvrtbum. 

PUNTA  EASSA,  FLORIDA. 
tLatitndn,  27<>  OO-;  longitude,  H2°  18'.] 

The  location  of  the  office  at  this  station  has  not  been  changed  »nn 
last  report,  there  being  no  other  building  in  the  placpi.  Tbe  room  > 
small  and  somewhat  crowded,  but  is  tke  best  that  could  be  bad,  ai'< 
for  its  use  the  oflSci;  is  under  obligntiou  to  tbe  International  Ocean  Tri 
egraph  Company,  whose  property  it  is. 

The  station  was  inspected  in  February,  and  found  without  a  \*t(«[*' 
shelter  for  the  exposure  of  instrun)euts.  One  was  ordered  by  tl"- 
inspector  from  Key  West,  the  neiuest  place  where  it  could  be  obtaroe.]. 
Other  irregularities  were  corrected,  and  the  office  left  iu  as  gooA  ont^  > 
as  could  be  expected.  No  reports  are  received  here  tor  publiration  am! 
no  bulletins  issued. 

Sergeant  U.  E.  Ingram  was  relieved  from  charge  ot  the  stutioo,  ^V^^ 
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niary  27,  and  his  snccessor,  Sergeant  George  S.  Rowley,  September  5, 
both  upon  the  report  of  the  snperiiitetident  of  the  telegraph  company 
tliat  tliey  had  been  guilty  of  misconduct.  Sergeant  William  Tiiewiovius 
was  ordered  to  the  station,  September  5.  Private  John  Healy  was 
n.^igned  to  duty  here  as  an  assiatant,  February  27,  and  still  remains 
(or  the  purpose  of  preventing  interruption  of  tlie  reports  through  sick- 
ness of  the  observer. 

Alt  mail-reports  have  been  forwai'ded  with  regularity  and  the  duties 
of  the  station  in  relation  to  office-work  discharged  satisfactorily.  The 
station  is  supplied  with  a  niedieine-chest,  furnished  by  the  Medical  De- 
partment of  the  Army,  for  the  observer's  nse,  and  is  comfortably  fltte<l 
up  with  such  furniture  as  could  be  obt-aiiied  from  Key  West.  Every 
eflbrt  has  been  made  to  render  the  duty  here  aa  pleasant  as  practicable  at 
sttch  an  isolated  post. 

MeteoroU>ffical  summary. 


..    October 

,  November  .. 

'  December.. 
..    JkDu*r; ... 

I  Febroary  .. 

!  .Mftwh 

I  Miiy..'^'".!! 

'  July.'.'.".'.!; 
I  Angust  . 


I  September . . 


30.035 
3U.040 

30.  ISO 
30.140 
30.030 
30.  (WO 
30.  OKI 
30.0U0 
30.077 
30.090 
30.045 
30.0-JO 


30.076 


1.  W)  Norlheatt. 
,i)6     Nortlienst. 

2,  6M  '  Norllieoiit. 
2.64  N'urtliuuC. 
2.7!  ,  NorlheMt. 

.69  I  South. 
1.54  <  Mortlieaat. 
2.Ka  '  Nnrtlivaat. 
7.  l(i  West. 
K68  ,  \orrlieaat. 
3, 07  I  Northeftal, 
5, 14  I  Northeast. 


A0.H7  I  Nurtbeaat. 


ROCHESTER,  NEW  YORK. 

[Latitude,  43°  08';  longitude,  77°  51'.] 

The  office  remains  in  Power's  Block,  at  the  comer  of  West  Main  and 
State  streets,  in  the  center  of  the  business  part  of  the  city.  The  buihi- 
iitg  is  fireproof,  being  built  of  iron,  stone,  and  brick, and,  although  the 
office  has  been  on  the  eighth  floor  since  September  1,  it  is  reached 
easily  by  means  of  an  elevator.  Previous  to  September  1  it  was  ou  the 
sixth  floor,  but  the  additional  stories  being  added  by  the  proprietor,  it 
Wiis  moved  at  his  reqnest  and  at  his  exiiense. 

The  aneuiometer  provided  with  the  standard  telescopic  rod  and  self- 
registering  attachments,  the  rahi-gnuge,  and  large  wind-vane  are  well  ex- 
|H>He<1  on  the  roof  of  the  building,  and  the  signal-staff  is  sufficiently 
elevated  to  he  visible  from  Charlotte,  the  port  of  the  city,  six  miles  dis- 
tant. The  instrument-shelter  is  a  motlifled  copy  of  the  observatory 
adopted  at  the  central  office,  and  is  on  the  roof  of  the  building. 

I'revious  to  .Inly  1  full  reports,  and  since  Septembor  1,  fifty -two 
r(>l>orts  have  been  received  with  as  much  regularity  as  at  the  other 
lake  stations.  Three  thonsand  eight  hundred  and  sixty-nine  bulletins 
and  one  thousand  eight  hundred  and  seventy-three  maps  have  been 
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issued  and  fire  haiidred  and  eleveu  reports  furnished  to  tbe  press.  Tlje 
leudiiig  papers  publish  the  tabular  report,  the  probabilitie:*,  auJiW 
ivcekly  and  mouttily  siimiDaries.  Mr.  Powers,  the  proprietor  of  iW 
building,  has  displayed  a  lively  interest  in  the  service  and  donealliu 
his  power  to  make  the  office  perfect  in  its  upitoiutmeuts  at  aome  [icc 
soital  expense. 

The  station  was  inspected  on  Jnly  1,  and  the  office  and  instramenb 
found  iu  good  condition.  Sergeant  F.  M.  M.  Beall  has  beeu  in  cbari» 
since  its  establishment  and  has  rendered  all  reporti:)  promptly  Huil  In 
proper  form.  He  is  highly  commended  by  tLe  inspecting  oIBi:*t  *• 
attentive  to  his  duties  and  always  ready  to  give  informatiou  toa]i|ili 
cants.    The  assistant,  Private  L,  M.  Orist,  is  also  favorably  meutiwwL 

Thirteen  cautionary  signals  were  displayed  at  this  iwint,  and  all  ki 
three  are  reiiorted  as  fully  justified.  Iu  reference  to  kuowii  beufliisoi 
injury  to  conimerciiil  "or  other  interests,  resulting  from  the  display  oi 
signals,  the  observer  reports  as  follows: 

Decembrr  3,  1371.— People  look  up  to  tlie  aignnl  with  expectstiou  ftad  codMhw,  m 
account  of  tlie  accuracy  that  mnrka  its  predict  ions. 

April  V3,  1872. — Signal  onleivd  on  the  Viih  inatant  was  boiHtMl  twenty  hoDnt*(n> 
the  gale  coinnienceU.  Thin  heiug  the  first  difipluy  of  the  eeutaa,  many  penunsnlVl 
to  aBctrlaip  tlie  proliable  time  nud  severity  of  the  cxpecCtnl  gale.  At  ^p.m.t) 
wind,  blowing  from  the  west,  reacliud  a  velucity  of  aiiity-two  tnilHaperhonr.  U^- 
■ideruble  damage  wae  clone  to  pi'operty,  and  from  pcnuinal  iniiiiiry  I  find  Fanny  bnil't 
ere  governing  tueir  operations  by  it,  and  gladly  acknowleilgod  tlie  l>entfi[  of  tht  <i^- 
iial.  All  the  city  ]>apt!r8  acknowledged  its  timely  warning.  The  steaioer  Xoiviu' 
niiide  her  regular  trip  on  tbe  13th,  but  enconnt«retl  very  bigli  and  dangeroiu  anu. 

The  winds  considered  dangerous  at  this  station  are  those  from  lli>- 
northeast  to  the  northwest 

Meteorolo^eal  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  raiu- 
fatl. 

Prevailing -in 

30.100 

30.010 
29.960 
S».91>0 
S9.0!U) 
a9.9f>0 
29.9a0 
S9.890 
29. 8^0 
29.rt>0 
29.960 
29.960 

51.0 
32.0 
24.0 
23.5 
23.0 
22.0 
44.0 
54.0 
65.0 
71.0 
71.0 
62.0 

%m 
\.m 

2.37 
1.2ti 
2.50 
2.15 
2.1« 
.'i.35 
2.56 
J.(f9 
1.72 

Wes,. 

November 

NnrlhwMt. 

Anunalmean 

■J9.952 

43.  a 

29.f.l 

West. 

SAS  DIEGO,  CALIFORNIA. 

The  office  is  located  in  the  second  and  upper  story  of  abnildini:'^ 
the  south  side  of  Horton  Square,  within  easy  reaeh  of  the  po*t  ami  l" 
egraph  ofticts,  and  the  roof  affords  an  excellent  ex|MMiur«  lor  tkc  vm 
vane  and  anemometer.  Tlieinstrument-shelterisoftheatandanliMtti'ni. 
and  pnijfcts  from  a  window  having  a  nurtlnvesteru  exposure. 

The  station  was  established  by  Sergeant  John  B,  Wellu,  wbobt'o"' 
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sending  repoi'tii  November  1, 1871,  and  has  kept  them  up  since  that 
dalB  with  83  much  reRularity  »s  the  coudition  of  the  telet^raph -line 
would  permit.  Since  July  1  the  closing  of  the  tele  graph -office  at  the 
hoars  tor  seuding  the  morning  and  midnight  reports  has  been  an  n<1di- 
tional  cause  of  delay.  Previous  to  July  1  the  reiiorts  of  San  Francisco, 
and  Portland,  Oregon,  were  received,  but  at  present  the  work  of  Die 
observer  is  limited  to  the  transmission  and  publication  of  the  local 
observations. 

Five  hundred  and  niiiety-eiglit  bulletins  and  seventy-two  reports  have 
been  iasuetl  and  published  regularly.  The  observer  remarks  as  follows 
npon  the  local  interest  manifested  in  the  service ; 

Seaii-anaiuil  report  of  Jnly  1,  1872. — Tbe  importanco  accreilitwi  to  thU  branch  of  flia 
HiKnal-servkt;  by  the  couimercial  and  agricuUur&l  public  and  the  wbIoub  iiittrest  iiiau- 
ifvslcd  by  all  elasm-B  in  its  woBtl«rful  ilevulopuient  and  aucceea  are  fully  dtMiioiislratetl 
by  tLe  coufideiice  with  which  the  Bi^ueral  public  are  pKiused  to  receive  our  official 
reports  and  the  favorable  expressions  of  numerous  persons  from  all  parts  of  the 
<'(iDDtt7,  Konerally  here  for  tlieir  h«altb,  who  take  the  occasion  to  visit  my  ulBce. 
Among  my  visitors  I  take  pleasure  to  mention  General  MeiKs,  U.  S.  A.,  Oeiieral  Alex- 
ander, of  the  Engineer  Coqis,  and  a  uiiiuber  of  other  Army  and  also  Navy  olHcers  ou 
different  occasions.  •  •  •  fho  wonderful  equality  of  this  climate,  produced  as 
it  is  by  the  almost  constant  westerly  winds,  which  receive  their  temiwrnture  from 
their  passage  over  tbe  vast  expanse  uf  the  Facihc,  attracts  invnltds  snffering  fh>ni  pnl- 
uKinar^  complaints  in  great  nnnibers  from  all  i>arta  of  the  country,  where  they  litid 
ivlief  in  the  peculiar  ijualities  of  this  dry,  bracing  atmosphere,  and  th<>ir  lives  are 
iifteu  prolonged  in  this  climate,  where  extremes  of  beat  anil  cold  are  unknown. 
Intelligent  physicians,  in  recommending  their  patients  to  an  agKeable  climate,  are 
guided  or  intlaenced  in  selecting  a  location  by  our  published  reports. 

Latitude  of  station 32o  44' 

I^ongitudeof  station 117°  00' 

Elevation  of  barometer  above  sea-level 62  feet. 

The  station  is  supplied  with  a  full  set  of  standard  instnimeuts,  all 
of  which  are  reported  in  good  condition. 

Meteorological  summary. 


Year. 

MO... 

Mean  bar- 
ometer. 

Mean  tbet-    Total  rain- 
momater.    1         fuU. 

Prevailing  wind. 

30.011 
30.13:! 

30.0!»1 
30.0d6 
30.o:u 

3U.OQ4 
30.004 
29.974 
29.975 
29.9.';5 
29.9ai 

59.7 
56.5 
51.9 
.'.4.7 
56.2 
56.3 
60.8 
IS.  2 
66.6 

Ga.9 

66.4 

Inchei. 
1.19 
1.39 
.99 
1.63 
.46 
.36 
.13 
.00 
.00 
.16 
.00 

Mean  for  tt  months. 

■M.&/1 

60.3 

6.22 

West. 

SAN  FBANOiaCO,  CALIFORNIA. 

[Latitude,  37°  48' ;  longitude.  12^°  26'.] 

No  change  has  been  made  in  the  location  of  the  office  since  the  date 
of  last  report.    Previous  to  July  1  aud  since  Seittember  1,  leitorts  from 
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eleven  stations  bave  been  received  bere,  and  reports  from  San  Di*jji. 
and  Portland,  Oregou,  regularly  transferred  to  Gbicat^o  atid  eas[w;iri|. 

One  thorisand  nine  bundred  and  twenty-four  bulletins  and  font  hun- 
dred and  four  press- reports  have  been  issued.  The  daily  paper*  oaj- 
sionally  piiblisb  tlie  tabular  reports  and  mouthly  summaries. 

The  anemometer  is  auppUed  with  the  standard  self-registeriDg  atlaih- 
ment. 

Sergeant  9.  P.  Carnai  was  relieved  from  charge  of  the  station,  Octolirr 
IG,  1871,  and  was  succeeded  by  Sergeant  F.  B.  Pilling,  who  is  stili  a 
the  station,  but  lias  been  unfit  for  duty  on  acconnt  of  aerioiiH  illncv 
since  March  10,  1S7-,  the  work  having  been  ably  performed  iu  the  infiiu 
time  by  Sergeant  W.  B.  Webster,  transferred  here  from  Omaha. 

All  rejiorts  by  mail  have  been  sent  regularly  and  in  pro|)er  form  mn 
the  latter  took  charge,  and  the  telegraphic  oues  as  regularly  as  the  coii 
dition  of  the  lines  permitted.  Tbe  instruments  are  all  re|iorted  iu  pmi 
condition.  There  is  no  assistant  at  tUis  station  at  present,  but  one  vill 
be  sent  at  an  early  date  to  insure  the  transfer  of  reports  in  the  erent  ul 
the  observer's  sickness. 

Meteorological  summary. 


Year. 

Mouth. 

Mean  bar- 

Mean  ther-     Total  rain-     p„„.iii„.  .:,J 

29.990 

30.070 
30.090 
30.120 
30.090 
30.106 
30.079 
39.98fi 
29.991 
29.974 
29.945 
29.984 

65.5 
53.0 
53.0 
52.0 
5(1.0 
M.2 
53.7 
56.3 
59.9 
58.0 
56.4 
58.7 

/-d«.! 

May 

September 

Annual  mean 

so.oa.'i 

56.4 

SANTE  Ffi,  NEW  MEXICO. 

The  office  is  on  tbe  upper  floor  of  a  two-story  building  known  ^i- 
Johnson's  Building,  on  a  street  without  name  or  nnmber.  The  p"'I 
is  flat  and  aft'ords  a  good  exposnre  for  the  wind-vane,  (small  putteni 
anemometer  and  rain-gauge,  and  also  for  the  instrument-shelter,  whirli 
is  a  small  structure  of  lattice-work  elevated  above  the  roof- 

The  station  was  established  by  Sergeant  John  P.  Clum,  who  bepiB 
sending  reports  November  20,  1871,  and  has  continued  to  do  so  si'"* 
that  date  with  ;is  much  regularity  as  the  condition  of  the  telegrapb-lipf 
would  permit. 

Mail  communication  has  also  been  nnreliahle,  causing  frequent  dHiy^ 
in  the receiptof  reports  sent  by  mail.  The  station  has  not  been  inspecl"^'' 
bnt  the  f)bserver  reports  all  instruments  in  goo<I  coaiUtion.  The  von 
of  the  ollice  bas  been  done  without  an  assistant. 
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Latitade  of  station 35°  41' 

Longitude 106°  3'- 

Elevation  of  barometer  above  sea-level 6,850  feet. 

So  bulletins  have  been  is3ii*:^d,  aa  no  reports  from  other  stations  are 
rec-eived.  The  monthly  snmmaries  have  been  published  by  the  press 
with  regularity,  and  some  local  interest  manifested  iu  the  service,  mainly 
ill  the  expression  of  a  desire  for  more  reports. 

Meteorological  aitmmary. 


Vuar. ,               Month. 

MeuD  bai- 

Menntber-  1  Total  rnin- 
moiueE«r.    1        fell. 

Prevailing  wiH.l. 

Inchel. 
34.3  1 

27.0  1               .34 
34.0                  .20 
38.8                  .13 

45.8  .14 
5H.1                  .45 

66.9  2.44 
67.6                2.ia 
67.0                2.9H 
60.0                  .27 

29.770 
29.733 

29.735 
29.725 
29.  851 
29.893 
29.9-J5 
29.970 
29.910 

'  Zv.:.:v.::— ..'::.: 

Mean 

29.834 

49.9  1              9.57 

Nortb. 

SAVANNAH,  GEOKGIA. 
[Latitude,  32°  05 ;  longitude,  81°  08'.] 

TSo  change  in  the  location  of  the  office  has  been  made  dnrin;^  tlie 
year,  and  full  reports  were  received  until  the  suspension  of  the  circuit 
system,  since  which  date  the  only  ones  received  are  those  from  tlie 
Florida  stations. 

Two  thousand  nine  hundred  and  seventy-one  bulletins,  two  hundred 
and  fifty  press  reports,  and  one  thousand  four  hundred  and  sixty-nine 
maps  have  been  issued  and  distributed  throughout  the  city.  The  lead- 
ing papers  publish  the  probabilities  and  monthly  statements  regularly. 
The  station  has  been  twice  inspected  since  last  report,  once  in  October, 
1871,  and  again  in  March,  1872,  and  found  in  good  condition  on  both 
occasions,  the  slight  irregularities  discovered  in  the  manner  of  keep- 
ing the  records  and  ciiring  for  the  instruments  being  easily  corrected. 

The  large  wind-vane  is  well  exposed,  and  the  anemometer  is  provided 
with  the  standard  telescopic  rod  and  self-registering  attachments. 

Leading  merehants  and  shippers  have  manifested  a  lively  interest  in 
the  service  and  expressed  themselves  as  having  derived  much  practical 
lienefit  from  observation  of  the  reports.  A  general  desire  is  also  ex- 
pressed for  the  resumption  of  the  bulletins. 

Four  cautionary  signals  have  been  displayed  at  this  station,  all  of 
which  are  reported  as  fully  justified.    The  observer  reports  upon  the 
result  of  the  several  displays  as  follows: 
)d  Bev« 

IS  a  bunvy  |;u1o  along  Elie  iiuuiediate  oonitt. 

Sovembtr  30,  1871. — Several  vesoKlH  were  detained  from  leaving  port  in  tbe  immediate 
vicinity  of  Sarannah ;  there  was  a  wind  fram  twelve  to  twenty  niilee  pet  bonr. 
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Sergeant  C.  W.  Held  was  in  charge  until  transferred  to  a  nnrtliera 
station,  Jannary  15, 1872,  when  he  was  succeeded  by  Sergeaut  J.U.Mini- 
son,  who  still  remains.  Both  men  have  given  satisfaction  by  the  proiii|>t- 
iiesB  and  regularity  with  which  they  have  rfeodered  all  reports.  Private 
J.  K.  1*.  Punluoi  is  still  on  duty  as  assistant,  and  is  highly  comuieadt»l 
by  the  itispectiog  officer  for  his  zeal  and  intelligence. 

Meteorological  summary. 


Year. 

Mouth. 

Mean  bar- 
ometer. 

Menn  tlier- 

Total  rain- 
fall. 

PrevailiDg  niniJ. 

30. 142 

30,061 
30.21.-> 
30.160 
30.000 

30.  ore 

30.  lOl! 
30.0(!0 
30.045 
SO.OliO 
30.060 
30.060 

6H.3 
59.1 
51.  S 
4G.0 
50.0 
6:1.5 
67.0 
7fi.0 
80.0 
SI.0 
84.0 
76.0 

Incha. 
3.55 
a.  22 
1.59 
2.09 
4.65 

jnu^":':".".".":' 

30.  OW 

"■■' 

61.96  1  SontbwMt. 

8HREVEP0RT,  LOUISIANA. 
[Latitade,  32°  30;  loogitnde,  93<^  45'.] 

The  ofBce  is  on  the  fourth  floor  of  the  Southern  Hotel,  on  Milan 
street,  in  the  business  center  of  the  town.  The  iwif  affords  an  excel- 
lent exposure  for  the  wia<l-vane,  (large  pattern,)  anemometer,  and  rain- 
giiuge,  and  they  are  well  and  firmly  sft  op.  The  shelter  is  of  the  staiiil- 
ard  pattern,  and  projects  from  a  window  having  a  northern  exposure. 

Two  inspections  have  been  made  during  the  year,  one  in  Novemhrr, 
1871,  and  the  other  in  August,  1872,  and  such  flight  irregularities  as 
were  discovered  tu  the  arrangement  of  the  instruments  and  niauner  of 
keeping  the  records  corrected. 

Kiver  rei>orts  are  made  from  this  station,  the  gauge  nsed  being  one 
constructed  by  the  observer  in  accordance  with  plans  furnished  from 
the  central  office.  Owing  to  the  fdct  that  it  was  pnt  up  during 
high  water  it  has  failetl  to  prove  seviceahle  during  the  summer  seatioii, 
and  a  new  one  will  be  required.  The  repoi'ts  from  tliia  station  are  consid- 
ered of  importance  by  shippers  on  the  Mississippi  from  New  OrlesiiK  to 
Saint  Louis,  and  special  pains  will  be  taken  to  render  them  accurate  auti 
trustworthy. 

Seventy  bulletins  and  six  hundred  and  forty-ilve  press  reports  bnvf 
been  issue<1.  The  local  observations  are  published  by  the  priuciiml 
papers. 

Sergeant  Hugh  Coyle  has  been  in  charge  of  the  station  since  Novem- 
ber (i,  1871,  and  is  highly  commended  by  the  iut'pecting  officer  for 
Ilia  attention  to  duty.  All  reports  have  been  sent  regularly  atul  in 
proper  lorm.  Some  delay  in  the  tran-^tmission  of  the  mididght  rep«>rr.-> 
has  occuiTcd  since  July  1,  by  the  closing  of  the  telegruph-office  at  ttie 
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reKulAF  boar  for  sending  tlieiu.  To  guard  against  any  Interrnjitiou  .of 
tlie  reports  an  assistant  was  ordered  to  the  station,  August  2,  1872. 

The  observer  gives  the  following  illustration  of  the  praiitical  legal 
value  of  the  reports : 

In  ttie  month  of  Felininrj  Innt  gnmrthing  occurred  hem  which  mny  be  atntod  aa  ud 
inilicatiou  of  the  eHlMtiii  iu  which  oiir  aervice  is  held  by  the  iiit^lliKcut  public. 

A  iiiuii  wiMOD  triul  At  the  district  court  fur  murdur.  A  BkilF(lMuK)  wan  one  of  the 
thiiizH  fnuiiil  npoQ  the  scene  of  the  fluppo»od  munlur.  It  was  ulle^d  upon  trUl  that 
t)if  Itoiit  ti»d  drifted  witli  the  wind  in  at-ertuindirectinut'i  a  certaiu  place.  SuinetliiiiK 
nns  Buid  almut  freeiiDH  water,  ice  in  the  river,  and  evaiioratioii  on  tlie  day  the  dead 
biKly  was  found,  bnt  these  nlle);ationB  were  not  generally  acc<tpted  na  facta,  and  a  cou- 
trailiction  cnanitd.  The  iiiiud  of  b  wide-nwake  attorney  noun  perceived  that  tlieao 
<|iieiilion8  cunld  he  determined  with  scioutilic  accuracy  and  reliability  by  ineaiM  of  tUit 
j<i;(iial-8ervice  records  at  this  station.  On  the  19th  uf  Febrnary  luy  oCBce  was  viaited 
liy  two  lawyers  iu  quest  of  information  from  said  records,  and  the  aanie  day  I  receive<l 
ft  citation  from  tlie  diatrict  conrt  to  appear  immediately  with  the  records  of  the  weather 
for  November  '2ri  and  S9,  IH71.  1  waa  awoin  to  give  trne  evidence  in  tbe  case,  which 
was  decided  by  the  information  obtained  from  the  daily  record  of  obaervatioua. 

Meteorological  summary. 


I  Jleaa  bar-  .  Mran  ther- 


..    Octolrer"... 

I  November  . 

I  December.. 

..I  January  . .. 

Febrnary  .. 

\^P^' 


lay. 


'  Angnat 

'  September 

HoBU  for  11  months. 


30.051 
30.167  ; 
30.311  I 
SD.Qm  • 
ail.0G4 
!W.984  I 
30.016  I 

30.  oiKi : 

ag.OMi 

30.010  ' 

30.002  ' 


3.  (]4  Enirt. 
1. 30  I  South. 
6.  Ii5  EaaC 
.S,  m  1  West. 
4.11  I  South. 
T.  IM  :  Soiltheast. 
9. 10  I  Soiitbeaat. 
S.70  I  South. 
1.63  I  Kouth. 
.40  East. 
3.91     Sontheaat. 


30.013 


43.50     South. 


SAINT  LOUIS,  MISSOURI. 
[LutitudP,  38°  37';  longitude,  90°  16.'] 

N'o  change  has  been  miule  in  the  location  of  tbe  office  since  Inst  report, 
but  one  is  contemplated  at  an  early  day,  to  a  building  much  more  favor- 
al>l,v  located  for  meteorological  purposes.  The'  large  wind-vane,  rnin- 
piage,  an<l  anemometer  »rv,  elevatetl  atmve  the  roof  on  a  strongly -built 
pifttttjnn,  and  are  snbstantially  put  up.  The  latter  instrument  is  pro- 
vided with  the  standard  telescopic  rod  and  self-registering  attachments. 

The  instrument- shelter  is  of  the  standanl  pattern,  and  projects  from 
a  window  with  a  northern  exposure.  The  staltou  was  i«8[«cted  in 
November,  1871,  and  iu  August,  1872,  and  found  iu  good  couditiou  on 
both  occasions. 

Fifteen  reports  were  received  here  tri-daiiy  until  Jtdy  1,  alter  which 
the  same  number  of  river  reports  were  received  each  afternoon  until 
August  21,  when,  theicTrcuit  system  being  resumed,  the  number  of  re- 
ports was  increased  to  twenty-seven,  to  be  received  three  times  each  dny. 
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Iteports  to  and  from  Ijcnveiiwortb  and  Cairo  are  here  trausferred  nnder 
the  observci's  supervision. 

Fourteen  thousand  and  thirty  bulletins  and  river  reporta  have  been 
issued  and  four  thousand  five  hundred  and  twenty -four  reitortsfn'rnisliecl 
to  the  press.  The  leading  dailies  publish  the  tabular  reports  in  full,  and 
the  probabilities,  river  reports,  and  monthly  summaries  regularly  and 
in  excellent  form. 

The  inspeiitor  reports  that  the  citizens  ai-e  very  desirous  of  having  full 
reports  furnished  them  and  a  daily  map  issued,  and  in  compliance  with 
their  vishes  and  his  recommeudatioQ  arrangements  are  makiug  for  sucU 
issue,  which  will  be  completed  at  au  early  day. 

The  members  of  the  meteorological  committee  have  taken  an  active 
interest  in  the  office  and  render  valuable  assistance  to  the  obser^'cr  in 
vai'ious  ways.  They  urge  the  extension  of  the  system  by  the  addition 
of  several  other  stations  at  the  mouths  of  the  principal  tributaries  of 
the  Missouri  and  Mississippi  Rivers,  to  give  timely  notice  of  the  approach 
of  floods  from  those  sources.  They  also  desire  more  stations  to  the 
westward,  on  account  of  the  large  carrying  business  done  over  the 
Pacific  Kailroad.  The  river  reports  are  of  special  importance  to  tLi« 
station  on  account  of  its  large  river  trade,  and  special  messengers  are 
furnished  the  observer  by  the  chamber  of  commerce  to  assist  in  their 
vride  and  prompt  distribution. 

The  water-gange  is  set  up  at  the  wharf  of  the  Saint  Louis  Elevator 
Company,  and  was  constructed  by  the  observer  in  accordance  with  plans 
furnished  from  the  central  office.  It  agrees  with  that  of  the  Pilots* 
Association,  aud  its  indications  are  considered  reliable. 

Saint  Louis  was  designated  as  arecruiting  station  for  the  signal  detach- 
ment, and  the  observer  instructed  to  examine  applicants  fur  adniisaion 
to  this  service  aiid  turn  over  all  candidates  accepted  to  the  recruiting: 
officer  for  enlistment  and  transfer  to  Washington.  The  number  of  ap- 
plications was  unexpectedly  large,  and  the  increased  amount  of  worfc 
thus  thrown  upon  the  observer  necessitated  the  presence  of  anoth^^r 
assistant  to  enable  him  to  perform  this  duty  and  keep  up  his  regular 
station- work,  and  one  was,  accordingly,  ordered  here  in  March,  and  stiil 
remains.  The  following  statement  shows  how  energetically  the  observer 
has  carried  out  his  duties  in  this  direction : 

Number  of  ap[>licants  by  mail  aud  in  person 1, 35i' 

Nnmber  of  men  examined 8i"> 

Kumber  of  men  examined  who  passed  examination  aud  were  en- 
listed         HI.-! 

Sergeant  E.  H.  Singleton  has  been  in  charge  of  the  station,  aud  has 
displayed  in  its  management,  and  in  his  unremitting  attention  to  dat.v. 
soldierly  qualities  of  a  high  order.  Itefeiring  to  him  the  inspevtiii? 
officer  says : 

He  aoeiDB  to  bave  conducted  liis  statiou  in  the  best  maiuaer  poHsililti,  and  to  bnrr 
given  the  people  every  facility  to  obtaia  such  iuformaCioD  as  tbey  desired.    He  epj"j* 
iL  bigh  cliaracter  in  (Le  community- 
Privates  P.  J.  Huneke  and  Thomas  O.  White  are  on  duty  as  assistants, 
and  are  both  applicants  for  promotion. 


n,gti7co3yGoOglc 
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Meteorological  gummary. 


Year.               MoDtb. 

1  Mean  bat- 
ometer. 

Mean  ther- 

Total  lain- 
fall. 

Prevailing  wind. 

/flcAet. 

Irtl..    October 

30.041 

60.5 

2.07 

Sovembsr 

30.065 

40.3 

1.83 

Nortbwest. 

30.090 

30.5 

1.17 

Sonthwest. 

1-^3..    Jannwy 

30.100 

28.3 

.64 

Soathweat. 

30.010 

33.4 

1.15 

East. 

...  1          30.057 

39.1 

3.43 

Northwest 

April 

...           a9.947 

57.5 

3.17 

29.960 

67.4 

5.97 

South. 

...1          39.949 

76.9 

4.26 

Sooth. 

,  July 

29.948 

79.0 

4.41 

Augnat 

30.006 

74.9 

.93 

Bootheaat. 

SeptAinber 

...;          29.966 

69.8 

3.45 

Sontliweat. 

AQuaal  meou 

30.017 

55.. 

31.50 

SoQthorly. 

SAIKT  PAUL,  MINNESOTA. 
'[Latitnde,  44=53';  longltnde,  93°  05'.] 

The  office  was  removed,  December  27,  1871,  to  the  third  floor  of  the 
building  at  tlie  corner  of  Third  and  Market  streets.  The  vane,  (large 
pattern,)  rain-gauge,  and  anemometer  are  well  exposed  on  the  roof  of 
the  building,  aad  the  latter  is  provided  with  the  standard  self-register- 
ing Attachment  and  telescopic  rod.  The  iDstrumeat-shelter  is  of  the 
standard  pattern,  and  projects  from  a  window  having  a  northern  ex- 
posare. 

Ten  reports  were  received  here  regularly  until  July  1,  since  which 
<late  those  from  the  river  stations  alone  have  been  received  each  after- 
noon. Some  delays  in  the  transmission  of  the  morning  and  midnight 
reports  have  occurred  since  July,  but  arrangements  have  been  made 
which  it  is  hoped  wilt  prevent  their  future  recurrence,  except  from 
accidental  causes. 

Eight  hundred  and  thirty-four  bulletins  and  two  hundred  and  thirty- 
five  press  reports  have  been  issued.  The  principal  papers  publish 
extracts  from  the  tabular  reports,  and  the  probabilities  and  monthly 
i^uRiniaries  in  full. 

OoDsiderable  interest  is  manifested  in  the  service  by  the  citizens,  and 
n  strong  desire  exiiresaed  to  have  the  station  furuished  with  full  rei>orts 
for  the  benefit  of  the  agricultural  community. 

River  reports  have  been  made  since  January  1,  the  observation  being 
taken  from  a  gauge  constructed  in  accordance  with  plans  furnished 
front  the  central  office. 

The  office  has  been  twice  inspected  during  the  year — once  in  Decem- 
ber, 1S7I,  and  again  in  September,  1S72.  At  the  flrst  inspection  the 
condition  of  the  office  was  aiich  as  to  lead  to  its  removal  to  a  better 
location  and  the  discharge  of  the  observer.  At  the  second  insi>ection 
the  office  and  instruments  were  found  in  good  order,  and  the  conduct  of 
the  observer  commendable. 

Sergeant  I.  V.  Monger  was  relieved  January  15,  and  was  succeeded 
by  Sergeant  C.  W.  Held,  the  present  incumbent.  All  mail  reports  have 
l>cen  forwarded  promptly  and  in  proper  form. 

36  w  '•^8'^ 
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Meteorological  summary. 


Year. 

1 

PrevuHnj;  i\'.L 

mi.. 

Octolier 

1                       ;         Jochm. 
30.032  1              47.3  '              1.90 

NorttKML 
Notth. 

SoDtbWMI. 

SontboM. 
NorthTMt. 

Wert. 

SonUMHt 
Booth. 
Soatb. 
Ease 

30.128  ,               9.9                I.aO 

30.002 
30.121 
29.876 
29.922 
29.S49 
29.919 
29.974 

29.ea» 

20.3   .               .26 
21.9  1              1.64 

45.1  1.69 

55.2  5.71 
67.9                3.81 
71.2                4.23 
69.2  '              3.52 
57.6  i              5.63 

Annnalmeui.... 

29.992                42.4              31.27 

Sontberlf. 

TOLEDO,  OHIO. 

[Lfttitade,  40°  39';  loDgitode,  S3°  32'.] 

Fall  reports  from  all  stations  vere  received  nntil  the  saHpen$i<i 
the  circuit  system,  July  1.     Since  September  1  those  iVom  fitlj 
stations  have  been  received  as  regularly  a«  the  telegraphic  facililit^  t 
the  command  of  the  office  would  permit. 

Three  thousand  eight  huudred  and  twenty-nine  bulletins  aoil  '* 
thousand  six  hundred  and  sixty-three  maps  have  been  issued,! 
general  interest  is  maoifested  iu  the  service  by  members  of  thp 
Mid  leading  citizens.    The  station  has  not  been  inspected  dnrin;  » 
year,  and  s  detailed  account  of  its  condition  cannot,  therefore,  be  ?>•* 

The  anemometer  ia  provided  with  the  standard  telescopic  rwl  i*| 
self  registering  attachments,  and  all  instruments  are  reported  bT;H 
observer  to  be  in  good  working  order.  I 

Twenty-five  cautionary  signals  have  been  displayed  with  gooil  resn'^N 
fifteen  beiog  fully  justified,  and  most  of  the  others  piirtially  so. 

Sergeant  A.  G.  Ford  remains  in  charge,  and  has  rendered  all  rvi'"'^ 
promptly  and  in  proper  form. 

Private  liavis  was  relieved  November  10,  1871,  for  miscondnrM^ 
his  succeesor.  Private  G.  A.  Dandelet,  promoted  and  transferred, Mj'SJ 
19,  1872. 

The  present  assistant.  Private  W.  H,  Colesberry,  ia  reported  »s-*j 
cient  and  attentive  to  duty. 

Meteorological  eummarg. 


October 30.035 

November I  30.077 

Decembur ■  30,068 

Jaunary 30. 0J6 


Mean  ther- 

ToMl  rain- 
faU. 

55.0 
35.0 
26.0 
26.0 

.87 
1.46 
1.91 

SoDtbveti). 

SoDthirtM 
gODtll1>(«l- 
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Teat.  1              Month. 

M«iu)  bar- 
ometer. 

Mean  thei- 

Total  rain- 
fall. 

Prevailing  wind. 

1 
30.012  1              24.0 
30.042  1             30.0 
29.977                49.9 
29.947  .             60.0 
29.923  ;             71.9 
29.914  '             76.0 
S9.9ai  j             76.3 
S9.941                64.  B 

1.10 
1.68 
1.87 
3.97 
3.96 
5.76 
1.16 
3.38 

M<^;„.::::'.:::;: 

^l:"".:::::::. 

1  juSe.;::::;:::::::: 

1           ADDDalDICAIl 

29.998 

49.  & 

28.25 

Soatbnent. 

VICKSBURGH,  MISaiSSIPPI. 


[Latitmie,  32°  84';  longitnde,  91°  Off.] 

No  change  has  been  made  in  the  location  of  the  office  since  the  estab- 
tiahment  of  the  station,  bnt  one  is  proposed,  October  1, 1872,  to  secure 
a  better  exposure  of  the  instruments,  at  a  less  expense  than  at  present. 

Ihe  same  nnmber  of  reports  are  received  here  as  at  the  other  statious 
on  the  river  circuit,  and  has  varied  from  time  to  time  as  at  those  stations. 

Three  thousand  five  hundred  aud  eighty  bulletins  have  be«i  issued, 
and  seven  hundred  and  thirty-four  reports  furnished  the  press.  The 
station  vaa  inspected  in  August,  and  several  changes  found  necessary 
io  the  location  of  instruments  and  manner  of  caring  for  them.  The 
records  have  been  neatly  kept,  so  well,  indeed,  as  to  receive  special 
commendation  from  the  inspecting  officer. 

The  conatmctioD  of  a  new  and  better  instmment-shelter  has  been 
deferred  nntil  the  removal  of  the  office  to  it«  new  location. 

Kiver  reports  have  been  regularly  made  since  January  1,  the  gauge 
QBed  being  one  constructed  by  the  United  States  Engineer  Corps,  and 
is  considered  reliable,  though  badly  located. 

Considerable  interest  is  manifested  by  the  citizens  in  the  river  reports, 
owing  to  the  fact  that  the  principal  business  of  the  city  is  connected 
with  the  river  trade. 

Sergeant  !£.  R.  Martin  has  remained  on  duty  since  the  station  was 
established,  and  has  given  satisfaction  by  the  prompt  and  correct  ren- 
dition of  all  reports.  A  special  series  of  observations,  made  volun- 
tarily by  hioi,  have  been  placed  on  file  in  the  central  office,  as  evidence 
of  his  zeal  in  the  service.  Private  Max  Maris  was  on  duty  as  assistant 
until  ordered  in  for  promotion,  April  10, 1872,  when  he  was  succeeded 
by  Private  K.  McLaughlin,  who  still  remains.  Both  men  are  favorably 
mentioned  by  the  inspector. 

Meteorological  summary. 
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Year. 

Month. 

1871.- 
Iia72.. 

October. 

November 

December 

JanuMT 

30.170 
30.102 
30.231 
30.262 


Prevt^ing  wiml. 


4. 13  Eaet. 

7. 03  Northwest. 

3. 05  SontbeoBt.  , 

3.84  Northeael.  O^^IC 
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VIRGINIA  CITY,  MONTANA. 

The  office  is  located  iu  tlie  Creaent  Hotel,  on  Wallack  Btreet,  aod 
iiistrutneuts  are  reported  by  the  observer  as  well  exposed,  bat  the  wpfl 
of  the  inspecting  officer  has  not  yet  been  received,  so  that  no  deuU 
description  of  the  office  can  be  given. 

The  station  was  established  by  SerpeaDt  A.  B.  Knight,  who  be^ 
reporting  November  25,  1871,  and  has  coiitioned  to  do  so  sioff.i 
regalarly  as  the  uncertain  telegraphic  commuuicatioo  wonld  persi 
The  reports  from  Fort  Benton  are  received  here  when  the  line  i> 
working  order. 

Three  hundred  and  sixty-four  bulletins  have  been  issaed,  and  k 
hundred  and  twenty  reports  of  local  observations  furnished  the  pM 
all  of  which  have  been  published  regularly. 

The  mail  reports  have  been  rendered  neatly,  and  in  excellent  i>n 
but  not  with  sufficient  promptness,  and  the  report  of  the  iuepect:^ 
officer  is  expected  to  account  for  the  delay. 

There  is  a  full  set  of  standard  instruments  at  this  station,  all  of  ictuc 
are  reported  in  good  condition  by  the  observer. 

Latitude  of  station 45^ 

Longitude IV^ 

Elevation  of  barometer  above  sea-level 5.  Jl' 

Meteorological  summary. 


1^1..'  December ....... 

m72..   JaDaar^ 

1  February 

;  March .- . 

.  i^y.'.'.'.'.'.'.'.'.'.'.'.'.'.. 

jl\y   '.'.'. '.'.'.'.'.'.'.'.'.'. . 

'  Aii);iiBt 

I  September. 

Mean  fur  10  months. 


SoutbaK<l- 

West 

We«t. 

North  wnt. 

Wtrt, 

WmL 

SoatbnM. 

West. 


10.^  I  Wail. 


CHIEF    SIGNAL-OFFICER. 
WASHINGTON,  D.  C. 

[Latitado,  39^53';  longitude, T7°0l'.] 

Sevei-al  iiuiwrtfliit  cbanges  have  been  made  during  the  year  in  the 
nrrangement  of  the  central  office.  The  bnilding  occupied  at  the  date  of  the 
last  report  proving  too  small  for  the  rapidly-increasing  work  of  the  of- 
fice, the  one  immediately  adjoining  was  rented  in  November,  and  an  ad- 
ditional story  put  on  both  buildings.  The  addition  of  the  uew  story 
compelled  the  removal  of  the  observatory  previously  used  as  the  iustru- 
ment-8helter,  aa  the  roof  was  not  strong  enough  to  bear  its  weight  with 
that  of  the  several  instruments  and  apparatus  necessarily  exposed  upon 
it.  A  new  shelter  was,  therefore,  built,  projecting  from  a  wiudow  on 
the  northern  side  of  the  building.  The  whole  of  the  upper  story  is  used 
for  the  examination,  comparison,  and  adjustment  of  all  instruments  por- 
oliased  by  the  office,  whether  for  local  use  or  issue  t«  stations.  Paper 
D,  herewith,  gives  a  detailed  description  of  the  different  self-registering 
instruments  not  previously  described,  and  the  manner  of  using  them. 
A  complete  record  of  each  instrument  issued  is  kept,  showing  its  error, 
date  of  issue,  and  all  changes  made  thereafter,  as  reported  by  the 
party  receiving  it.  In  the  photographic  room  a  series  of  cloud-views 
lias  been  made,  in  addition  to  the  regular  work  upon  the  photographic 
r  emsteri  n  g-apparat  u  s. 

Sergeant  George  C.  Schaeffer  still  has  charge  of  the  immediate  com- 
parison of  station-instruments,  under  the  supervision  of  a  commissioned 
officer,  who  has  eharge  of  this  department  of  the  office. 

The  station-work  proper  is  done  on  the  third  floor,  where  all  tele- 
graphic reports  are  translated,  bulletins  written,  and,  with  the  large 
daily  edition  of  the  weather-map,  regularly  issued.  lu  this  room  all 
the  reports  received  by  mail  from  all  stations  are  examiued,  corrected, 
and  filed  for  future  reference. 

Sergeant  D.  J.  Gibbon  waa  in  charge  of  tbe  station  until  commissioned 
as  second  lieutenant,  U.  S.  A,,  March  4,  1872,  when  be  was  succeeded 
by  Sergeant  Theodore  Smith,  who  has  performed  the  arduous  and 
responsible  duties  connected  therewith  in  an  able  and  satisfactory 


A  large  amount  of  correspondence  relating  to  the  management  of  the 
distant  stations  is  also  done  in  this  room,  Sergeant  James  B.  Newlin 
remaining  iu  charge  of  this  branch  of  work,  as  at  last  report. 

Daring  the  year  sixteen  thousand  and  sixty-four  bnlletins  and  one 
linndred  and  seven  thonsaud  eight  hundred  and  eighty-eight  maps  have 
been  issued,  and  two  thousand  nine  hundred  and  twenty  reports  far- 
nished  to  the  press. 

As  the  care  of  the  numerous  instruments  and  a  proper  regard  for  tbe 
safety  of  tbe  whole  building  required  the  constant  presence  of  some 
responsible  man,  tbe  working  force  was  divided  May  1  into  three  reliefs 
of  eight  bOurs  each,  and  a  sergeant  placed  in  charge  of  each  relief, 
whose  duty  is  to  personally  examine  the  instruments  and  rooms  every 
hoar  to  see  that  everything  is  safe.  As  a  precaution  against  fire,  a 
"Babcock  fire-extinguisher"  and  water-buckets,  kept  constantly  filled, 
are  placed  on  each  floor  of  each  building.  A  fire-alarm  box  is  attached 
to  the  front  of  the  building. 

The  map-printing  was  done  on  tbe  third  floor  until  May  1,  when  the 
room  becoming  too  small  for  the  purpose,  tbe  press  was  moved  to  a 
larger  room  iu  another  bnilding  near  the  main  office.  In  addition  tx> 
printing  tbe  maps,  a  large  amount  of  other  work  has  been  done, 
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Sergeant  John  T.  Dowdcb  remaina  in  charge  of  this  diviwm  (tf  tb« 
office,  and  has  been  faithful  and  regular  in  the  discharge  of  his  datie?. 

i?he  work  of  lithographing  the  isobars  and  isotherms  npon  the  trl 
daily  weather-map  is  done  in  the  same  building  with  the  map-printin;:. 
and  is  under  the  immediate  charge  of  Private  P.  F,  Xagle,  who  h*< 
shown  commendahle  euergy  and  skill  in  the  performance  of  this  dntj. 

The  last  reports  in  the  morning  are  frequently  not  received  until  half 
past  ten  o'clock,  and  the  maps,  five  hundred  and  fifteen  in  number,  j> 
required  to  be  ready  for  delivery  by  half-past  eleven  daily.  As  eaH: 
map  passes  twice  through  tbe  lithographic  and  once  through  thepria' 
ing  press,  and  both  are  worked  by  band,  the  speed  attained  isc(« 
sidered  very  creditable  to  the  men  employed. 

Meteorolagical  summary. 


/mcAm. 

1671..    October  

30.143 

55.6 

1.50     South. 

I  November  

30.068 

42.4 

4.85     Northir«t. 

30.143 

32.3 

1.36     NarthwMt. 

1S72..'  Jaunary 

30.147 

32.7 

.23  ,  >'i>rthvcal. 

1  Febraary 

30.029 

34.0 

.93  '  NorthweM. 

29.999 

36.0 

3.S2 

North  WML 

i^:::::::::::::: 

%.059 

56.2 

1.74 

2U.979 

29.966 

76.0 

2.78 

Sonlb. 

,  July 

29.877 

81.7 

.82 

South. 

1  Angnst ■.... 

30:025 

79.6 

5.78 

South. 

30.075 

69.3 

3.92 

Aonaal  meaa 

30.042 

55.3 

28.50  ;  Nortbirest 

WILMINGTOK,N.  C. 

[Latitude,  34°  11';  longituile,78^  lO'.] 

Tbe  location  of  the  office  remains  unchanged  since  date  of  last  reixr. 
2f  o  reports  fh>m  oihw  stations  have  been  received  here  since  Jnly  1.  IV 
viotts  to  that  date  all  were  received  with  regularity. 

The  station  is  provided  with  the  large  standard  wind- vane,  and  (it 
standard  telescopic  rod  and  self-registering  attachmeota  to  the  ur 
mometer. 

Two  thonsand  five  hundred  and  forty-five  bulletiivs  and  one  thwKK.' 
seven  hundred  and  twenty-four  maps  have  been  issued,  and  two  bm 
dred  and  fifty  reports  furnished  the  press.  The  principal  papers  l«i^ 
lish  extracts  from  the  tabular  reports  daily,  when  they  are  received,  ai ' 
continue  to  publish  the  probabilities  and  monthly  summaries  with  Kp 
larity. 

The  meteorological  committee  of  the  Chamber  of  Commerce  arge  tl' 
construction  of  a  telegraph  line  to  Smithville,  at  the  month  of  the  rirci 
iu  order  that  the  cautionary  signals  may  be  of  greater  advantage  to  ll^ 
shipping  than  at  present,  as  all  large  vessels  are  compelled  to  anchor  ::i 
the  harbor  there,  out  of  sight  of  the  signals  as  now  displayed.  On)' 
four  signals  have  been  ordered  here  during  the  year,  of  which  oambej 
three  are  reported  as  having  been  fully  justified. 

,  ,,  Google 
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Tbe  statioD  has  been  twice  inspected  since  last  report,  once  in  October, 
1871,  and  again  in  July,  1872,  and  found  in  good  condition  on  both  oc- 
casions. 

Sergeant  Robert  Beyboth  remains  in  charge,  and  has  rendered  all  re- 
IJorts,  both  by  mail  and  telegraph,  promptly  and  in  proper  form. 

The  oEBce  waa  injnied  by  fire  February  9, 1872,  but  no  report  was  lost 
in  consequence.  The  instruments  were  saved  through  the  exertions  of 
tlie  observer,  but  the  furniture  and  records  were  partially  destroyed. 
Private  H.  Diet^  has  been  on  duty  as  assistant  since  July  17,  and 
performs  hia  duties  satisfactorily. 

'  summary. 


Month. 

Meftn  bar- 

Mean  ther- 
momettiT. 

Total  rain- 
faU. 

PrevftUing  wind. 

'  October 

November 

Deoembec 

Jannitr; 

Februnry  

1  March 

|m^?.;;:.v.:::::::: 

1  June 

1  J"l.' 

1  Aognst 

'.  September 

30.165 
30.070 
30.200 
:to.  128 
29.998 
30.072 
30.108 
30.052 
30.045 
30.056 
30.080 
30.078 

65.9 

55.1 
46.3 
43.5 
45.9 
48.8 
63.2 
73.2 
78.3 
83.6 
80.8 
75.7 

Iichtt. 
3.03 
4.46 
3.90 
3.62 
6.30 
6.42 
.97 
4.89 
3.87 
5.54 
11.15 
8.23 

East. 

Northwest. 

Southwest. 

North-northwest. 

North-northeast. 

Northwest 

Southwest. 

Southwest. 

South  weat. 

Southwest. 

Southwaat. 

Southwest. 

30.087 

63.4              60.26 

Soatbweet. 

NORTH  POLAR  EXPEDITION. 

No  intelligence  has  been  received  since  the  date  of  last  annual  report 
&om  Sergeant  Frederick  Meyt^,  the  observer  with  this  expedition. 

ISLAND  OF  SAINT  PAUL,  ALASKA. 
[Latitude,  57°  02' ;  longitude,  170°  00'.] 

Private  Charles  P.  Fish  was  ordered,  March  19,  to  proceed  to  San 
Francisco  without  delay,  and  report  to  Captain  Bryant,  of  the  Treasury 
Department,  and  accompauy  him  to  the  island  of  Saint  Panl,  in  the 
Aleutian  group,  for  the  purpose  of  making  a  special  series  of  meteorolo- 
gical observations  in  that  remote  locality.  Through  some  misunder- 
standing on  the  part  of  Captain  Bryant,  that  olticer  left  San  Francisco 
before  the  arrival  of  the  observer,  who  was  compelled  to  await  the  de- 
parture of  the  next  vessel,  sent  out  by  tbe  company  hii\ing  the  exclu- 
sive control  of  the  trade  with  the  Seal  Islands.  He  left  San  Francisco 
April  22,  bnt  was  unable  to  get  farther  than  XJnalaska,  from  which 
island  he  reports,  August  2,  that  he  hopes  to  complete  his  journey  at 
an  early  date. 

The  following  instructions  will  explain  the  work  to  be  performed  by 
the  observer: 

In  addition  to  the  ordinary  observations  taken  at  every  station  of  the 
signal  service,  it  is  highly  importuut,  as  also  practicable,  that  at  the 
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island  of  iSaint  Panl,  in  Behring's  Sea^  the  following  special  obaerva- 
tions  be  made ; 

1.  Tidal  obnercationa. — ^These  may  easily  be  made  by  nse  of  the  perma- 
nent self-registermg  gaugea  which  have  long  been  in  use  by  the  Coast 
Sarvey.  It  is  desirable  to  have  two  or  three  of  them  always  in  use  al 
differently  exposed  points  along  the  sea-coast.  The  mean  of  these 
registers  will  give  the  approximate  heights  of  the  tide,  full  explanations 
aa  to  the  u^e  of  the  instrument  accompanying  it. 

2.  The  phenomena  of  storm  tcares  and  gicells. — These  undnlations,  which 
precede  a  8e\'ere  gale  sometimes  two  or  three  days,  may  be  de- 
tected on  the  tide-gauge,  after  its  registration  becomes  tolerably  well 
known. 

In  the  case  of  severe  and  very  heavy  storms,  it  will,  perhaps,  Xte  some- 
times possible  to  hear  distinctly  the  noise  of  an  approachiog  tem]>est 
when  it  is  yet  several  hundred  miles  distant,  as  is  often  done  at  the 
Bermudas.  In  this  inquiry  it  wiU  be  desirable  to  ascertain,  if  possiblf. 
the  side  of  the  island  on  which  the  swell  first  makes  itself  felt  and  tlif 
direction  in  which  it  is  translated.  This  wilt  serve  to  show  the  general 
direction  of  the  storm  when  moving  on  southerly  parallels. 

It  will  also  be  of  great  interest  to  ascertain  the  nmddy  appearance  nl 
the  water  in  anchoring  depths,  as  preceding  the  more  violent  storms, 
caused  by  heavy  undulatioDS  affecting  the  bottom  of  the  sea. 

3.  £eep  accurate  memoranda  of  the  amount  in  inches  of  SDOwfall. 
To  ascertain  this,  it  is  desirable  to  select  some  spot,  or,  better,  two  siM)t.«. 
not  liable  to  drifts,  and  yet  not  exposed  to  the  wind.  Take  a  small 
cylinder  of  glass,  and  dip  or  thrust  it,  with  open  end  down,  throngh  the 
snow,  to  the  ground,  which  should  be  previously  covered  with  a  piece  of 
plank  or  some  non-conducting  material.  Melt  the  snow,  and  measure 
the  height  of  the  melted  snow,  in  the  same  glass-cylinder,  by  inches, 
multiply  the  number  of  inches  by  10,  and  you  have  the  snow-falt. 

4.  If  possible,  take  the  temi>erature  of  the  sea,  surface  and  submarine 
and  deep  sea,  between  the  Aleutian  Islands }  also  northeast  and  south 
of  Saint  Paul's. 

5.  Preserve  notes  of  any  icebergs  from  the  Arctic  Ocean  that  may  jKies 
throngh  Behring  Strait. 

6.  Especially  is  exact  and  reliable  infiA-mation  desired  as  to  any  oh- 
Btmctions  or  ice-bridges  closing  up  Behring  Strait  in  winter,  and,  if  so, 
alllnformation  that  may  show  whether,  in  that  event,  the  wint«r  tem- 
peratures are  higher  in  Alaska  and  the  Aleutian  Islands ;  and  also 
whether,  when  Behring  Strait  is  blocked  np,  the  cnrrent  of  the  Euro 
Siwo  from  being  arrested  is  thrown  over  upon  the  Americao  coast  with 
increased  velocity,  humidity,  and  warmth, 

7.  It  is  desirable  also  to  ascertain  the  appearance  and  captnre  of  the 
sperm-whale  within  Behring  Sea. 

8.  Notes  of  all  auroral  displays. 

9.  The  frequency  and  types  of  the  electric  discharges,  lightDing,  &t- 
ID  the  vicinity  of  Saint  Panl's. 

10.  The  proportion  of  fogs  to  clear  weather. 

11.  It  is  also  desirable  to  preserve  specimens  of  any  campbor-woods, 
vegetables,  sea-weed,  coral  or  sponges  that  may  be  picked  up  npoo  tJie 
coast  of  Saint  Panl's  or  the  Alentians,  and  also  of  all  soch  drift-matter 
ftt>m  the  Japan,  Banin,  Looclioo,  and  other  islands  of  the  Pacific. 
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CANADIAN  STATIONS. 

MONTREAL. 

Telegraphic  reports  have  l)een  made  regularly  by  l>r.  Charles  Small- 
trood,  ia  accordance  with  the  airaDgemeot  referred  to  Id  my  last  an&ual 
report.  These  reports  have  usually  been  sent  to  Portland,  where  they 
were  transferred  by  the  observer,  with  those  of  his  own  station,  to  New 
York.  Weekly  reports  by  mail  are  also  made  with  regularity,  and  are 
filed  with  those  received  from  other  stations. 

Meteorological  summary. 


1S71.. 


October 

November . . . 
December . . . 

Januiuy 

Febmkry  ... 
March 

TiKj  .'.'.'". 

3n\y'.'.'.'.\'.'. 

September  ., 

Annnal  m 


29.  DW  1 

ftO.O  1 

2.443 

Weat. 

'2H.  906  , 

31.  a 

a  66a 

29  Ktr : 

19.2 

2.790 

West 

29.  8&5  ' 

19.0 

2.136 

West. 

29.  676  1 

20.3 

West. 

29.^4  1 

■il.2 

2.245 

West. 

29. 915 

44.1 

2.440 

Wast. 

29.883  ! 

ryj.s 

1.922 

Weat. 

89.929  1 

68.7 

2. 449 

Weat. 

29.916  1 

71.0 

3.183 

West. 

72.5  , 

3.314 

West. 

29.970  ! 

6-J.O  1 

6.374 

Went. 

29.911  - 

44.8 

40.633 

West. 

Arrangements  were  made  soon  after  the  date  of  last  report  with 
Professor  O.  T.  Kingston,  director  of  the  Magnetic  Observatory  in  Tor- 
onto, and  head  of  the  Dominion  Meteorological  Bureau,  for  an  exchange 
of  reports  as  soon  as  his  plans  for  their  collection  were  elaborated.  Ia 
accordance  with  these  arrangements,  reports  from  Toronto  have  been 
received  regularly  since  November  13,  1871,  and  from  the  following- 
named  stations  during  the  periods  stated: 

Kingston,  Began  reporting  January  2, 1872. 

Port  Dover,        Suspended  reporting  February  13, 1872. 

Port  Stanley,     Besumed  reporting  July  2, 1872. 
{  Began  reports  January  2, 1S72. 

Sangeen,  ^  Suspended  reports  February  13, 1872, 

(  Resumed  reports  July  3, 1872. 

Quebec  began  re^wrttng  July  2, 1872. 

The  ob8er^'atioos  are  made  synchrouoas  with  those  of  the  stations  in 
the  United  States,  and  aresent  in  the  same  cipher.  They  are  concentrated 
at  Toronto,  and  forwarded  by  Professor  Kingston  to  the  observer  at 
Buffalo,  who  transfers  them  to  Washington.  The  instruments  used  are 
the  property  of  the  Dominion,  and  the  observers  are  under  the  exclusive 
direction  of  Professor  Kingston, 

The  reports  have  been  forwarded  regularly,  and  have  proved  of  great 
value  iu  reference  to  meteorological  changes  on  the  lakes.    At  the  re- 
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quest  of  the  Chief  Sigoal-Officer,  msil. copies  of  all  observatioas  are  f«- 
T^arded  weekly,  after  revision  at  the  Torooto  office. 

Return  reports  are  furnished  from  the  Buffalo  station,  as  reqnestfd 
by  Professor  Kingston. 

Several  of  the  papers  and  charts  appended  to  this,  afford  illnatiatioB! 
of  the  studies  of  the  observer  sergeants.  Papers  K  and  L  were  pw- 
pared  by  Observer-Sergeant  Theodore  Smith,  signal  aenice,  UnJIed 
States  Army,  and  papers  M  and  P  by  Sergeants  Schaeffei  and 
Boehmer  respectively. 

Tbe  total  number  of  observer-aergeanta  on  duty  at  this  date  is  sixl;- 
»eveu,  and  of  assistant  observers,  forty -eight. 

The  charge  of  stations  and  reports  has  remained  under  the  immediate 
direction  of  Brevet-Captain  H.  W,  Howgate,  United  States  Army,  aolinj 
signal-officer  and  assistant,  by  whom,  as  in  preceding  years,  the  diverse 
duties  of  such  a  charge,  with  other  duties  on  occasions  of  especial  ser- 
vice, have  been  ably  conducted, 

Since  the  date  of  the  last  annual  report,  tea  additional  stations  havr 
been  established  within  the  Uuited  States,  and  reports  are  bad  b;  a 
comity  of  exchange  from  tbe  seven  stations  established  within  the  same 
X>eriod  in  the  Dominion  of  Canada.  The  total  number  of  statioDsat 
which  observations  are  now  made,  and  from  which  reports  are  received, 
is  seventy-two.  A  comprehensive  plan  for  tlie  study  of  the  metewic 
conditions  of  tbe  country  has  been  kept  st«adily  in  view  in  the  localioa 
of  stations.  Prom  the  stations  on  the  Aleutian  Islands  and  those  con- 
templated in  the  Sandwich  Islands  are  to  be  had,  it  is  hoped,  the  fir^t 
intimations  of  storms  or  meteoric  disturbances  having  their  origin,  per- 
haps, on  the  coasts  of  Asia,  or  in  the  equatorial  regions  of  the  Pacific 
and  destined  to  extend  to  the  Pacific  coasts  of  the  United  States.  Tbe 
Pacific  coast  stations,  though  few  in  numt>er,  may  recognize  and  report 
the  first  appearance  on  the  Pacific  coast  of  the  disturbances  thus  traW- 
and  may  enable  a  connection  to  be  established  between  their  own  report^ 
and  the  reports  of  the  island  stations.  Eastward  of  these,  the  Koctr 
Koontain  stations  and  the  stations  upon  the  great  interior  platean. 
though  separated  by  intervals  far  too  great,  keep  np  a  possible  cm 
nection  between  the  reports  had  from  the  Pacific  coasts  and  those  con- 
ing from  the  valleys  of  the  Missouri  and  Mississippi  Givers.  It  is  (A 
this  elevated  interior  some  of  the  most  interesting  studies  are  yet  to  te 
made.  Tbe  meteoric  conditions  of  the  Missouri  Valley  connect  cloDelr 
with  those  of  the  Mississippi  Valley  and  the  country  thereto  adjaceol. 
The  stations  located  in  the  valley  of  the  Missouri,  together  with  the 
stations  of  tbe  Kortbwest,  those  of  the  Upper  Mississippi  Valley.  rhiI  tiK 
stations  in  the  immediate  vicinity  of  the  Lakes  Superior  and  Michigan, 
report  the  first  indications  of  one  class  of  disturbances  extending  toffaid 
the  lake  region.  The  stations  on  the  Gulf  of  Mexico,  the  Texan  statiooN 
and  the  stations  of  the  Lower  JIhlississippi  and  of  the  Ohio  Valleys,  are 
located  in  pait  to  warn  against  disturbances  arising  on  or  traversio; 
the  Gulf  of  Mexico ;  exhibiting  themselves  next,  perbapa,  in  the  contse* 
of  the  valleys  named  and  afterward  reaching  the  lakes  or  esteudiu^ 
themselves  over  the  States  east  of  the  Mississippi.  The  stations  l^'io; 
immediately  south  and  north  of  the  lake  ragions,  and  those  located  ai 
the  different  lake  port«,  enable  care  to  be  had  for  the  commerce  of  the 
lakes.  Throughout  the  interior  States  the  meteoric  disturbances 
occurring  may  be  traced  from  report  to  report  of  the  stations  located 
within  the  boundaries  of  the  different  States.  Passing  farther  eastward. 
the  eastern  and  southern  .stations  on  the  Mexican  Gulf  receive  and  (rive 
sometimes  the  first  premonitions  of  storms,  which  afterward  foltow  tlie 
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whole  Atlantic  const  line  northward.  Tbe  stations  located  at  the  At- 
lantic ports  perceive  the  indications  of  storms  parsing  eascward  of  our 
coasts  and  at  sea,  or  they  are  warned,  and  by  their  reports  warn  each 
other  in  turn,  of  the  progress  of  disturbances  noted  at  the  stations  in 
tbe  interior  or  at  stations  ou  the  Gulf  or  on  the  lakes,  and  which 
threaten  the  ports  at  which  they  are ;  and,  finally,  the  Atlantic  stations, 
with  the  atatious  of  the  Saint  Lawrence  Valley,  and  those  lying  within 
the  N^orthern- Middle,  and  Eastern  States,  and  upon  their  coasts,  note 
the  last  indications  of  disturbances  passing  over  them,  extending  yet 
farther  eastward,  and  out  upon  the  waters  of  the  Atlantic  Sometimes 
there  couie  afterward  reports  from  the  meteoric  stations  on  the  coasts 
of  the  British  Islands,  which  seem  to  exhibit  the  presence  there  of  dis- 
turbances thus  traced  out  to  sea  from  our  shores.  From  the  first  station 
in  tbe  Alentiau  Islands,  from  which  reports  are  considered,  to  those 
iipoa  the  British  coasts,  the  reports  from  which  are  noticed,  there  iuter- 
venes  nearly  hulf  a  circumference  of  the  earth's  surface.  In  all  the 
range  of  connected  and  connecting  stations,  there  has  not  yet  b«en 
found  one  the  abseni^e  of  whose  reports  is  not  unpleasantly  felt.  Each 
accession  to  their  number  opens  new  fiicts,  and  brings  nearer  to  certain- 
ties the  opinions  as  to  the  approaching  meteoric  conditions  which  those 
facts  indicate. 

With  the  view  of  diminishing  the  expenses  of  tbe  service,  and  at  the 
same  time  possessing  the  power  of  suddenly  increasing  the  number  of 
stations  from  which  reports  are  to  be  had  iu  any  section  of  the  coun- 
try which  may  at  any  season  of  the  year  be  especially  threatened 
by  the  storms  which  at  the  diETerent  seasons  seem  to  pass  more  tee- 
qneutly  o%'er  particular  portions  of  the  territories  of  the  United  States, 
tbe  organization  of  a  mobilized  corps  of  observers  has  been  com- 
menced. This  corps,  which  will  consist  of  piuked  men,  skillful,  and 
chosen  for  their  special  fitness  for  its  contemplated  duties,  wiU  be 
equipped  with  portable  apparatus,  comprising  all  the  instruments 
tbey  will  be  required  to  use  at  any  station  to  which  they  may  be 
ordered.  The  stations  to  be  properly  occupied  in  each  section  of  the 
country  in  reference  to  the  storms  to  which  that  section  is  habitually 
exposed  at  particular  seasons  will  be  designated  in  advance,  and  the 
proper  telegraphic  conuections  for  these  stations  will  be  previously 
arranged.  It  will  be  possible  to  occupy,  in  this  way,  the  stations,  as 
stations  of  report,  with  very  great  rapidity.  The  period  of  danger  for 
which  they  may  be  occupied  being  passed,  they  will  be  abandoned  aud 
the  force  left  free  to  be  quickly  transferred  for  the  protection  of  other 
sections  whose  seasons  of  danger  may  be  then  approaching. 

As  the  system  of  life-saving  stations  extends  along  the  coast,  those 
placed  at  prominent  points  will  become  useful  as  signal-stations.  These 
stations  can  be  connected  by  telegraphic  wires  with  this  OfBce,  under 
concurring  plans  of  the  Treasury  and  War  Departments,  at  an  ex^nse 
at  most  trivial,  and  with  benefits  to  both  services  which  ought  not  to  be 
overlooked. 

Fifty  stations  have  been  thoroughly  inspected  during  the  year  by 
officers  instructed  and  detailed  for  the  purpose.  The  irregularities  dis- 
covered and  corrected  demonstrate  the  necessity  of  at  least  two  careful 
inspections  of  each  station  in  each  year.  The  inspections  are  yet  iu 
progress.  (Table  5.)  Official  applications  for  the  establishment  of  one 
hundred  and  thirteen  new  stations  have  been  received.  (Table  8.)  From 
the  detailed  report  of  the  operations  of  each  of  the  established  stations, 
it  appears  that  during  the  year  there  have  beeu  issued  and  distributed 
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at  tbe  diGTerent  )ake,  sea-coafit,  and  river  ports,  and  in  tlie  ioland  cilifii, 
a  total  number  of  biilletitis,  maps,  &c.,  as  follows: 

Total  number  of  bulletins,  (tabulated  weather  re|K>rts,)  ono  hnndred 
and  eighty -seven  thousand  six  huudred  and  seveuteen;  total  number 
of  maps,  {exhibitiuc  meteoric  condition!},)  two  hundred  and  three  thon- 
sand  five  hundred  and  thirty-three ;  total  number  of  press  reports,  fifty 
thousand  eight  huudred  and  seventy-eight. 

The  tri-daily  synopses  and  probabilities  have  been  regularly  fnrnisli»l 
to  the  several  press  associations  from  the  central  ofHue  at  Washin;!' 
ton,  and  through  these  to  the  newspaper  press  throughout  the  country. 
The  synopses  set  forth  the  meteoric  conditions,  with  the  changes  at 
reported  for  the  twenty-four  hours  antecedent  to  the  receipt  of  each 
report.  Tbe  probabilities  are  the  dedactions  of  tbe  Office  as  to  the 
changes  probably  to  occur  within  the  eight  honra  {in  some  iDstance^ 
within  the  twenty-four  hours)  then  next  eusaing.  (Paper  A'.) 

In  the  year  past  there  have  been  issued  from  the  central  o£Bce  one 
thousand  and  ninety-five  of  these  press  reports.  The  preparation  of  each 
report  requires  the  study  of  the  station  reports  at  the  hours  due,  the 
draughting  of  a  map  and  the  consideration  of,  at  least,  the  reports  and 
maps  received  and  made  within  the  then  current  twenty-four  hours. 
Each  may  be  held  to  represent  the  results  had  from  the  study  of  an 
average  number  of  one  hundred  and  fifty  meteoric  reports.  A  total 
number  of  one  hundred  and  thirty -six  thousand  five  hundred  reports  of 
observations  ha\e  been  in  this  way  discusseil  daring  the  year.  The 
wide  diffusion  given  these  reports  by  the  relations  established  by  the 
office  with  the  press  is  evidenced  by  the  fact  that  it  is  estimated,  com- 
pnting  the  number  of  copies  published  at  each  edition  of  each  news- 
paper in  which  reports  or  bulletins  have  appeared,  that  the  aggregate 
number  of  copies  of  the  reports  furnished  from  this  Office  which  have 
been  laid  before  the  public  has  reached  a  total  of  thirty  millions.  This 
extensive  publication  has  been  without  cost  to  the  United  States. 

It  has  been  tbe  policy  of  the  Office  to  enlist,  by  this  wide  diffosioo  of 
its  reports,  the  services  of  the  thousands  having  some  knowledge  of 
meteorology,  and  possessing  local  instrumeuts,  in  the  work  of  supple- 
menting the  Office  reports,  by  their  local  knowledge  and  the  use  of  their 
own  observations  to  the  end  of  correctly  interpreting,  each  for  his  own 
location,  what  the  Bureau  might  be  able  to  foreshadow  only  for  a  whole 
section  of  territory.  To  render  this  practice  habitual  is  of  the  greatest 
importance.  The  nsage  once  established  will  of  itself  notably  diminish 
tbe  namber  of  disasters  by  shipwreck.  It  will  be  of  important  advan- 
tage to  all  interests  of  agriculture.  There  is  hardly  a  vocation  which 
will  not  find  in  it  its  uses. 

The  lateness  of  the  hour  at  which  the  night  telegraphic  reports  are 
received  has  rendered  it  sometimes  impossible  to  furnish  the  official 
deductions  from  the  reports  in  time  to  be  telegraphed  east  and  vest 
from  !New  York,  to  reach  the  various  cities  in  the  northern  and  westom 
portious  of  the  United  States  before  the  morning  papers  have  been  sent 
to  press.  This  difficulty  has  led  to  a  change  in  the  time  of  making  and 
transmitting  the  night  report  from  the  hour  of  11,35  p.  m.  to  that  of  11 
p.  m.,  Washington  mean  time.  This  change  was  made  on  September 
Ist  of  this  year. 

It  is  for  every  reason  desirable  that  each  publication  of  reports  in  any 
newspaper  should  be  of  the  report  last  issued  from  this  Office  prior  to 
the  time  at  which  tbe  paper  goes  to  press.  The  mode  by  which  to 
attain  this  end  is  yet  a  subject  tor  study  and  experiment. 

Professor  Cleveland  Abbe,  assistant,  First  Lieutenant  Robert  Craig, 
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acting  sigual-offieer  and  assistant,  and  Professor  Tliompson  B.  Matiry, 
axsistaut,  hare  alternated  in  preparing  the  official  deductions  of  the 
Office,  besides  performing  such  other  duties  in  connection  with  the 
reductions  of  observations  as  have  been  fonnd  desirable 

The  favorable  expression  of  scientific  men,  the  popular  credit  given 
th«  publications  of  the  Office,  and  the  surprise  and  almost  irritation 
exhibited  if  at  any  time  they  chance  to  he  in  error,  as  must  sometimes 
happen,  have  sufficiently  evidenced  the  skill  and  care  these  officers 
have  manifested  in  the  discharge  of  their  duties. 

A  comparison  of  the  tri -daily  forecasts,  or  "probabilities,"  as  they 
bavebeen  styled,  ^rith  the  meteoric  condition  afterward  reported,  so  far 
as  biiovn,  has  given  an  average  of  09  per  cent.,  as  verified  up  to  Novem- 
ber 1,  1871.  Since  that  date  to  the  present  time  (October  1,  1872) 
the  average  of  verification  has  been  76.8  per  cent.  If  regard  be  had  to 
those  predictions  verified  within  a  few  hours  after  the  time  for  which 
they  were  made,  this  percentage  is  considerably  increased,  there  being 
a  total  percentage  of  verifications  and  partial  verifications  of  82  per 
cent.  Those  predictions  considered  verified  are,  however,  the  only  ones 
to  be  properly  estimated  upon.  In  view  of  the  deficiency  of  telegraphic 
facilities  during  the  year,  and  the  great  irregularities  of  the  working,  it 
was  not  anticipated  that  these  predictions,  based  as  they  are  ni>on  the 
tri-daily  telegraphic  reports,  would  increase  in  accuracy.  Whatever 
success  has  been  attained  must  be  considered  an  indication  of  what 
success  might  be  with  well-organized  and  full  telegraphic  facilities.  The 
difficulty  of  telegraphic  communication  with  the  stations  was  greatest, 
and  was  most  seriously  felt  during  the  months  of  July  and  August. 
It  then  not  aiifrequently  happened  that  the  most  important  and  wide- 
spread of  the  press  probabilities — /.  e.,  those  drawn  at  midnight'  from 
the  midnight  reports — were  made  in  the  absence  of  any  current  tele- 
graphic information  at  that  hour  due  itom  the  observers  west  or  south 
of  the  Alleghauies.  It  is  on  this  section  the  Office  is  most  dependent 
for  the  intelligence  which  suggests  the  meteoric  changes  impending  iu 
the  Eastern,  Aliddle,  and  Southern  States,  and  upon  the  Lakes. 

Three  huitdred  and  fifty-four  cautionary  signal-orders  have  been  issued 
during  theyeiir,  each  display  of  the  cautionary  signal  at  any  station  being 
considered  a  separate  order.  This  signal  was  announced  as  to  be  shown 
''whenever  the  winds  are  expected  to  be  as  strong  as  twenty-five  miles 
an  hour,  and  to  continue  so  for  several  hours,  within  a  radius  of  one 
hundred  miles  from  the  station." 

The  perceutage  of  cautionary  signals,  verified  by  the  occurrence  of 
the  winds  described  within  a  few  hours  after  the  display  of  the  signal, 
cither  at  the  port  at  which  the  signal  was  exhibited,  or  within  the  radius 
of  one  hundred  miles  from  that  port,  is  estimated  to  have  been  about  70 
per  cent.  The  instances  of  signals  displayed,  reported  not  verified,  are 
those  in  which  they  have  nt)t  been  proven  necessary  at  the  station  where 
exhibited.  The  signal  is  wholly  "  cautionary,"  forewarning  probable 
danger.  It  has  been  aimed  to  err  on  the  side  of  cantion.  The  delays 
such  errors  may  cause  arc  retrievable,  the  disasters  of  shipwreck  are  not. 
Since  the  Ist  of  July  of  the  present  year  thirty-two  cautionary  signals, 
forewarning  the  approtieh  of  six  different  storms,  have  been  displayed 
at  difi'ereut  ports.  Of  these  storms  five  were  destructive,  justifying  the 
display  of  twenty-eight  signals  j  one,  in  advance  of  which  four  signals 
were  displayed,  was  not  considered  dangerous.  It  is  not  yet  permitted 
to  hoi>e  this  accuracy  can  be  maintained. 

It  inn.st  not  be  imagined  that  iu  the  review  of  the  year  there  are  not 
found  eiTora  of  omission,'  or   that  warnings  have  been  given  in  all 


574  REPOET  OF  THE  SECRETARY  OF  WAR. 

instances  of  danger.  Local  storinB  of  narrow  extent,  or  mtUting  their 
march  in  a  few  hours,  may  pass  between  stations  or  over  too  few  only, 
and  aire  not  easily  traceable. 

The  practical  results  of  this  branch  of  the  service,  with  all  its  errors 
and  imperfections,  can  be  summed,  it  is  believed,  in  the  statement  that 
since  the  inauguration  of  its  duties  no  great  and  continuous  storm  has 
traversed  the  territory  of  the  United  States,  or  raged  along  the  length 
of  its  lakes,  its  gulf  or  sea-coast  shores,  as  in  their  course  snch  storme 
have  sometimes  done,  without  fair  and  general  premonitiou  given  at  the 
great  majority  of  the  points  endangered,  to  any  who  cared  to  seek  or 
heed  them. 

The  storms  of  October  31  and  November  1;  dth,  10th,  and  11th;  ISth 
and  14th ;  18tb  and  19th  ;  24th  ^  29th  and  30th ;  December  5,  6,  7,  and 
8;  10th;  loth  and  16th:  16th;  20th;  23(1;  30th  and  31st.  1871;  aud 
February  3;  8th  and  9th ;  13th  and  14th ;  March  1  and  2 ;  4th ;  18tli ; 
April  11 ;  15th  ;  24th ;  30th ;  September  24th  and  25th  ;  28th  and  29th, 
1872,  are  mentioned  as  instances  of  those  in  advance  of  which  notifica- 
tion has  been  given. 

Papers  J,  K,  and  L,  with  tlie  appended  charts  and  descriptions  of 
the  storms  of  November  11  to  16, 1871,  March  1  and  2, 1872,  and  Sep 
tember  28  to  30,  1872,  are  illustrations  of  the  manner  in  which  storms 
may  be  traced  from  the  report*  had  attheOflHce, 

Improving  accuracy  in  the  announcement  of  the  approach  and  force  of 
storms  may  be  expected  to  follow  longer  experience.  It  will  increase 
with  each  wise  increase  in  the  number  of  stations  and  reports.  There 
is  essential  need  of  such  control  of  telegraphic  facilities  as  will  insure 
the  prompt  receipt  of  these  reports  at  any  moment  they  may  be  called 
for. 

Soon  after  the  date  of  the  last  annual  report,  arrangements  were  made 
with  Professor  Gr.  T.  Kingston,  of  Toronto,  chief  of  the  Dominion 
meteorological  bureau,  in  compliance  with  an  official  request  from  that 
bureau,  and  in  view  of  a  considerable  appropriation  contemplated  by 
Ibe  Dominion  of  Canada  for  the  purpose  of  a  system  of  observation  and 
report  similar  to  that  existing  in  the  United  States,  for  an  exchange  of 
reports  with  his  office  as  rapidly  as  the  system  may  extend  in  the  Domin- 
ion. In  accordance  with  these  arrangementa  telegraphic  reports  nrr 
now  received  from  seven  Canadian  stations.  The  observations  are  made 
synchronous  with  those  in  the  United  States,  and  are  worded  in  the 
same  cipher.  These  reports  have  been  forwarded  regularly  to  this  Office 
after  concentration  at  Toronto,  and  have  proved  of  value  in  connection 
with  the  lalie  region.  Separate  reports  are  furnished  from  Montreal  by 
Professor  Charles  Smailwood,  director  of  the  Montreal  Observatorj'. 
Betnmed  reports  are  furnished  by  this  OflRce,  as  requested,  to  both  To- 
ronto and  Montreal.  Warnings,  announcing  probable  meteoric  changes, 
and  prepared  with  especial  reference  to  the  Canadian  ports,  are  sent  to 
Toronto  whenever  any  serious  disturbance  is  indicated.  A  notable 
instance  of  this  co-operation  was  had  in  the  progress  of  the  great  storm 
of  September  28,  2!),  and  30  of  this  year.  Warnings  were  given  in 
advance  at  the  lake  ports  of  the  United  States,  and  similar  warnings 
were  at  the  same  time  telegraphed  to  Canada.  The  advantages  resalt- 
iug  to  both  states  irom  this  arrangement  are  highly  estimated.  Aside 
from  the  sentiment  of  international  comity  and  good  will,  incident  to 
its  existence,  it  is  of  practical  value.  To  the  Dominion,  located  as  it  is. 
the  exchanged  re|torts  received  from  the  Uuited  States  are  essential  to 
safety.  To  the  Uniteil  States  the  repoits  received  from  the  Domini"" 
are  like  those  of  vidette  stations  aghinst  the  storms  uioring  u]M>n  tijf 
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lake  region  from  tbe  nortb,  and  tbence  trareraiag  tbe  Xorthern,  Middle, 
and  Eastern  States,  aud  the  adjacent  sea-coast  Tbe  appropriation 
made  by  each  nationality,  witbont  in  any  way  lesseniug  its  value  to  tbe 
people  who  make  it,  is  in  effect  supplemented  by  the  sums  similarly 
devoted  by  tbe  other,  a  matnal  benefit  accruing  to  both.  It  is  to  b« 
hoped  the  system  may  be  extended  in  the  Canadas,  and  the  co-operation 
be  yet  closer,  this  connection  of  the  services  becoming  the  first  link  in 
tbe  grand  chain  of  interchanged  international  telegraphic  reports,  des- 
tined with  a  higher  civilization  to  bind  together  tbe  signal-services  of 
tbe  world. 

Arrangements  of  a  similar  description  are  contemplated  as  to  be  made 
for  the  exchange  of  observations  by  telegraph  with  various  points  in  tbe 
West  India  Islands,  as  soon  as  tbe  authorization  of  the  difl'erent  govern- 
ments interested  can  be  bad.  These  arrangements  will  be  carried  into 
effect,  if  possible,  before  the  opening  of  the  stormy  spring  season. 

It  is  believed  that  many  of  the  cyclonic  storms,  the  indications  of 
which  are  first  felt  by  the  stations  of  the  United  States,  as  then  show- 
ing the  disturbance  upon  tbe  Gulf  of  Mexico  or  near  the  Atlantic  coast, 
and  which  storms  are  afterward  to  be  traced  across  the  States  interven- 
ing, to  the  lakes,  or  along  the  Atlantic  sea-coast,  pass  in  their  course 
over  places  in  these  islands  from  whence  their  presence  could  be  pre- 
annoanced.  The  returning  reports  from  the  United  States  to  the  West 
India  ports  might  indicate  dangers  threatening  near  the  se4)-coasts  of 
the  United  States,  or  disturbances  npon  the  Gulf  westward  of  those 
islands,  of  which  their  commerce  should  be  warned. 

A  reference  to  international  exchanges  of  ttiis  character  was  made  in 
tbe  last  annual  report  of  this  Office.  They  are  entirely  practicable,  nae- 
ful,  and  cannot  be  too  widely  extended. 

Since  January  1, 1872,  statements  of  the  changes  in  the  depths  of 
water  in  the  principal  western  rivers,  being  in  direct  relation  to  tbe 
meteoric  changes,  have  been  reported  daily  from  all  stations  esrabtished 
upon  those  rivers.  These  reports  are  carefully  prepared,  and  have  been 
received  with  a  marked  degree  of  interest.  24^umerous  applications  tft 
additional  reports  and  stations  are  under  consideration.  The  importance 
of  the  information  thus  conveyed  to  the  commercial  interests  of  the 
river  and  inland  cities  has  been  fully  recognized  by  the  local  presses  and 
the  river  population.  It  is  hoped  that  as  the  number  of  stations  increases, 
and  communication  with  tbe  proper  authorittes  is  organized,  a  portion 
of  tbe  great  problem  of  the  protection  of  the  river  commerce  from  ice 
and  freshets,  and  of  the  lower  liver  levees  from  breakage  and  overflow, 
with  the  consequent  disosters,  will  be  solved,  as  they  certainly  can  be, 
by  timely  warnings  which  will  be  given. 

By  the  act  of  Cougress  approved  June  10, 1872,  the  duty  was  imposed 
upon  tbe  Secretary  of  War  of  providing  such  stations,  signals,  and 
reports  as  might  be  found  necessary  for  "  the  benefit  of  agricnltural 
And  commercial  interests"  throughout  the  United  States.  The  service 
before  technically  limited  to  tbe  lakes  and  sea-coasts  was  thus  extended 
throughout  the  interior.  Tbe  agricultural  societies  in  the  United  States, 
the  addresses  of  whose  officers  could  be  obtained,  were  informed  in  July 
last  of  this  fact,  and  each  was  requested  to  appoint  a  permanent  com- 
mittee to  confer  from  time  to  time  with  the  Chief  Signal-Officer,  and  to 
take  in  conjunction  with  him  such  steps,  or  to  recommend  such  action, 
as  might  be  deemed  desirable  to  accomplish  the  objects  in  view.  Eighty- 
nine  societies  have  appointed  committees  in  compliance  with  this 
reqaest,  and  notice  bas  been  given  by  a  Large  number  of  other  societies 
that  similar  action  will  be  taken  by  them  at  an  early  dat«.    (Table  fX.) 
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While  tbe  agricultural  inttreHts  hnvc  abared  with  others  whatever 
benefit  has  followed  the  daily  published  reports  of  the  Office,  and  care 
has  been  had  for  those  interests  in  the  pre|iaratioQ  of  the  reports,  the 
plaDS  by  which  it  was  contemplated  to  exteiiil  a  service  especially  bene- 
ficial to  those  interests  have  been  in  some  degree  delayed  by  the  want 
of  telegraphic  and  other  facilities  by  which  to  reach  the  interior.  There 
has  not  yet  been  time  in  which  to  fairly  organize  the  details  of  opera- 
tions. The  field  for  duty  is  a  large  one,  and  the  service  in  it  must  bf> 
slowly  established.  But  it  is  believed  that  with  the  daily  reports  and 
notice  of  the  signals  of  the  Office,  or  its  connected  stations,  disseminated 
as  they  are  by  the  press  and  channels  now  in  useor  known,  some  sim- 
ple instructions  as  to  the  general  courses  or  probable  sequences  of  mete- 
oric changes  on  this  continent,  and  one  or  two  inexpensive  instruments 
and  plain  directions  fur  using  them,  alone  or  in  connection  with  the 
reports,  results  of  important  benefit  can  be  obtained.  The  apparatus 
can  be  so  cheaply  furnished,  and  its  indications  be  made  so  simple,  that 
thie  whole  can  be  had  and  ased  anywhere  by  any  intelligent  man. 

In  addition  to  the  committees  of  the  agricultural  associations  above 
referred  to,  thirty-eight  boards  of  trades  and  chambers  of  commerce  of 
principal  cities  and  ports  have  standing  meteorological  committees  which 
areindirectcommuuicationwiththeChief Signal-USBcer,  (TableX.)  To 
all  of  these  committees  printed  summaries  of  the  meteoric  changes  for 
the  week  then  past  are,  by  direction  of  the  Secretary  of  War,  mailed 
from  the  office  of  the  Chief  Sigual-Offlcer,  upon  Saturday  of  each  week, 
for  the  use  of  the  associations.     (Paper  Z.) 

This  paper  is  an  abstract  made  from  the  daily  telegraphic  reports  in 
the  form  of  a  geueral  summary  of  the  synopses  for  the  week.  It  is 
improved  from  time  to  time  by  the  addition  of  such  data  as  it  may  be 
in  the  power  of  the  Office  to  give,  and  which  are  suggested  as  desirable 
by  the  associations,  or  known  to  he  of  general  utility.  In  addition  to 
the  copies  furnished  the  associations,  copies  are  furuished  the  presses 
having  the  largest  interior  circulation.  This  paper  has  been  tiivorably 
received. 

The  great  railwaj'  enterprises,  with  their  vast  extent  of  roads,  have 
an  immediate  and  daily  interest  in  the  meteoric  vonditious  existing  in 
the  sections  traversed  by  their  tracks,  or  by  those  of  connecting  com- 
panies. It  is  in  the  contemplation  of  the  Office  to  furnish,  if  it  is  found 
feasible  to  do  so,  by  arrangement  with  the  itompanies,  whatever  informn- 
tion  it  may  be  in  its  power  to  give,  directly  beneficial  to  their  interests 

The  meteoric  conditions  threughout  the  United  States  for  each  day. 
of  the  year  past  have  been  traced  on  one  thousand  and  ninety -five  sejv 
arnte  mai)s,  one  being  traced  for  each  interval  (average)  of  eight  hours 
of  time.  The  form  of  map  has  been  much  improved,  the  base  map 
now  exhibiting  an  orographic  representation  of  the  United  States  auil 
of  the  adjacent  territory  from  which  reports  are  had.  In  the  pre|»ini- 
tion  of  the  map  the  orographic  charts  prepared  by  Professor  A.  Guyot. 
of  Princeton,  were  used,  the  information  had  from  them  lieiug  sapple- 
niented  by  the  use  of  whatever  data  could  be  elsewhere  collected  by  the 
Office.  Kach  map  exhibits  in  its  meteoric  features  the  results  had  from 
a  consideration  of  an  average  number  of  three  hundred  and  fifty  seiw- 
rate  readings  of  ditferent  instruments  at  seventy-two  stations.  These 
readings  are  of  es|>ecial  value  as  being  made  from  similar  instrunieiils, 
each  of  which  has  been  compared  with  the  same  standard.  (Pnpera  W, 
X,and  Y.) 

lu  March  last  the  Office  publication  of  a  collection  of  the  tahahittJ 
reports  and  synopses,  together  with  the  official  deductions,  or  forecnuts. 
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and  a  statement  of  the  meteoric  conditions  occurring  after  the  latter, 
the  whole  in  book  form,  was  commenced.  Tliis  paper  has  been  con- 
tinaed  up  to  thta  dnte,  and  is  intended  to  form  the  basis  of  a  monthly 
issne  to  contain,  in  additioa  to  the  above  matter,  redocedcopies  of  each 
of  the  tri-daily  maps  above  referred  to.  The  record  is  perhaps  not  par- 
alleled by  that  had  in  any  other  conntry. 

The  courses  of  the  areas  of  low  barometer  have  been  traced  on 
especial  maps,  by  months,  from  March,  1871,  to  June,  1872,  inclusive, 
and  tables  are  prepared  giving  the  minimum  readings,  with  latitude 
and  longitude,  at  intervaltt  of  eight  honra  during  the  movement  of  any 
area  within  the  scope  of  the  stations  of  observation.  Illustrations  of 
thp-se  maps  are  given  in  Plates  XJ  and  V,  herewith.  Some  of  the  areas 
of  low  barometer  have  apparently  traversed  the  entire  continent,  fh>m 
the  Pacific  to  the  Atlantic ;  some  have  passed  over  a  portion  of  the 
States,  while  others  have  made  their  first  appearance  in  the  Gulf  of 
Mexico,  moving  thence  over  Edstern  Texas,  and  following  the  river 
valleys  to  the  lower  lakes.  A  great  number  of  these  storm-centers  have 
passed  over  the  lake  region. 

The  following  gives  the  lowest  observed  readings  of  the  low  barom- 
eters, with  the  number  of  areas  traced  for  each  month,  from  March, 
1871,  to  June,  1872,  inclusive: 

March,  1^1,  twelve  areas  of  late  barometel',  YnryiuK  from 29.S0  to  29.(HI. 

April,     IdTl,  niDe  areas  of  low  barometer,  varying  from 39.^U  to  29.44. 

Ma;,      ISTl,  six  areas  of  lo<v  barometer,  Tarying  from aU.GO  to  39.30. 

June,     1871,  twelve  areas  of  low  barometer,  varying  from S9.70  to  39.40. 

Julj,      Irni,  twelve  areas  of  low  barometer,  varyiug  frum 29.85  to  29.S0. 

Aug.,      1871,  twelve  areas  of  low  barometer,  varying  fioiii 39.79  to  28.30. 

Sept.,     1871,  thirteen  areaaaflow  barometer,  varying  from 39.80  to  39.45. 

Oct.,      1»71,  thirteen  areas  of  low  barometer,  varying  from 29.69  to  29.20. 

Nov,,      1871,  twelve  areas  of  low  barometer,  varying  from ,  29.85  to  29.10. 

Dec,      1871,  tliirteen  areas  of  low  barometer,  varying  from 29.70  to  29.10. 

Jan.,       1873,  cine  areas  of  low  barometer,  varying  from 39.85  to  39.36. 

Feb.,      1873,  tbirteen  areas  of  low  barometer,  varying  from 29.70  to  3940. 

MaTcb,  ISTiJ,  e)gUt«en  aruaa  of  low  barometer,  varying  from M.W  to  29.15. 

April,     l>fH,  ten  sreua  nf  low  barometer,  varying  from.... 39.80  to  29.00. 

May,      1873,  nine  areas  of  low  barometer,  varyine  from 3S.84  1-0  29.36. 

Jaav,     1873,  six  area*  of  low  barometer,  varjing  from 29.79  to  39.20. 

The  locations  of  the  areas  of  high  barometer  have  also  been  mapped 
for  the  same  period  of  time,  but  while  a  few  are  traced  directly  across 
the  contiuent,  the  majority  give  tracings  without  apparent  regularity. 

A  large  amount  of  office-work  has  been  devoted  to  collating  and  dis- 
cussing the  observations  received  from  all  stations  and  collected  from 
other  sources,  public  and  private,  with  a  view  to  their  ultimate  publica- 
tion in  permanent  form.  The  Office  has  received  many  very  courteous 
tenders  from  public  institutions  and  from  private  individuals  ofiering 
the  nse  of  material  collet'ted  by  them  or  in  their  charge. 

Attention  has  continued  to  be  given  to  the  subject  of  the  reduction 
of  the  barometric  readings  (observations)  had  at  great  altitudes  to  the 
hypotheticiil  readiugs  at  sea-level.  A  series  of  tables  for  this  purpose, 
in  course  ot  ])reparation  by  Assistant  Abbe,  has  been  delayed  by  the 
illness  of  that  officer. 

A  serious  obstacle  to  the  accurate  reduction  of  meteorological  obser- 
vations has  been  found  in  the  want  of  the  proper  information  in  regard 
to  the  elevations  above  sea-level  of  the  different  instruments  at  the 
several  stations.  ToTemove  this  difficulty,  the  work  of  collecting  relia- 
ble data  from  surveys  and  other  ofScial  sources  was  commenced  in  Feb- 
ruary last,  and  has  been  vigorously  prosecuted  since  by  Lieutenant 
Henry  Jackson,  acting  signal-officer  and  assistant.  This  collection  is 
37  W  .>^k 
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still  la  progress.  The  following  statement  exhibits  the  material  col 
lected  up  to  this  time,  and  which  has  been  carefully  tabulated  and  cor- 
rected for  future  publication  as  well  as  for  immediate  use. 

Number  of  levels  of  railroad  lines  collected  fjrom  records  in  the  toixi- 
graphical  office  of  the  Post-Office  Department,  308. 

Number  of  levels  of  cauaU  collected  from  records  in  the  same  office, 
14. 

Number  of  levels  of  railroad  lioes  collected  in  the  ofBce  of  the  Chiel 
Signal-OfBcer  from  railroad  companies,  lio6, 

Number  of  levels  of  western  surveys  collected  from  the  records  of 
the  Interior  Department,  12. 

Number  of  levels  of  railroad  surveys  collected  from  the  records  of 
the  Interior  Department,  7. 

•Number  of  levels  received  from  city  engineers,  being  couuections  be- 
tween difi'erent  railroads  in  the  respective  cities,  4G. 

Number  of  complete  list^i  of  State  surveys  received  from  State 
engineers,  43. 

Nnuiber  ot  siiri'cys  of  rivers  and  lakes  received  from  ITuited  States 
Engineer  Department,  7. 

In  addition  to  the  above  the  United  States  Coast  Survey  has  furnished 
a  table  showing  the  height  and  range  of  the  tide  at  all  important  poit^ 
on  the  const  of  the  United  States.  For  assistance  rendered  in  this  cou- 
uection  the  Oftice  is  under  obligations  to  Professor  W.  L.  KicholsoD. 
topographer  of  the  Post-Office  Department ;  to  Professor  C.  8.  Peirce. 
i^sistant  in  charge  of  the  United  States  Coast  Survey  Office;  to  the 
Commissioner  of  the  Laud-Office  in  the  Interior  Department ;  to  the 
Chief  of  Engineers,  United  States  Army ;  to  the  ofGcers  of  the  various  rail 
road  compaoies  throughout  the  United  States,  and  to  the  city  engineer 
of  most  of  our  important  cities. 

Some  attention  has  been  given  to  the  investigation  of  the  meteorie 
conditions  at  different  elevations.  A  series  of  especial  observations  weiv 
made  simultaneously  on  the  summit  and  at  the  base  of  Mount  Wa^tb- 
ington,  iu  May  last,  for  this  purpose. 

The  experiment  of  a  balloon  ascension  has  been  tried  with  fair  resulbi- 
The  ascension  was  made  by  contract  had  with  a  professional  aeronaut, 
and  had  in  view  the  determination  of  the  question  whether  the  proper 
instruments  conld  be  carried  and  used  with  needful  accuracy,  an  observer 
jsergeant  being  charged  with  the  duty.  One  hundred  and  fifty-sir  reail 
ings  were  made  during  the  ascension.  This  experiment  is  thought  to 
liave  established  that  very  delicate  instruments  may  be  employed  here- 
after, if  it  is  considered  desirable. 

Keference  was  made  in  the  last  annual  report  to  the  utility  of  obsena 
tious  had  in  the  upper  aerial  currents,  iu  relation  to  some  of  the  daM  oi 
practical  meteorology.  The  station  at  the  summit  of  Mount  Washia?- 
ton,  at  an  elevation  of  6,290  feet  above  the  sea,  has  been  niaintainwl 
since  December  15, 1870.  From  that  date  tridaily  telegraphic  reports 
have  been  had  from  the  party  there  stationed.  It  is  desirable  that  new 
mountain-stations  should  be  established  and  suitably  provided  alon;: 
the  Apalachiau  chaiu  and  in  the  Bocky  Mountains.  These,  together 
with  certain  special  stations  on  the  western  plains,  should  be  prorideii 
with  self-registering  apparatus. 

To  extend  the  system  of  synchronal  observations,  blaiks  have  beeii 
ftirnished  to  such  ship-captains  and  others  making  voyages  to  sea  as 
have  signified  their  willingness  to  make  the  necessary  ob«ervatioDx  iti 
the  stated  times.    Facilities  are  given  for  comparing  the  instmrneuts 
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used  i]]>oii  the  vessels  with  the  standard  at  Washiogtou.  Fifty-tvo 
records  have  beea  received  from  the  Paci&c  Mail  Steam^ip  Compaoy. 

These  records  have  been  valnable  in  traeiug  the  courses  of  atmo- 
apberic  disturbances  before  they  reach  the  coasts  of  the  United  States, 
or  after  they  have  passed  from  the  coasts  seaward.  Similar  assistance 
is  invited  from  ail  ship-owners  and  those  interested  in  commerce. 

The  study  and  comparison  of  the  beat  known  meteoric  instruments, 
for  the  purpose  of  ultimately  securing  the  greatest  advantages  in  the 
standard  instntments  to  be  constructed  for  the  United  States,  has  con- 
tinued since  the  date  of  last  report  The  collection  ^ready  in  posses- 
sion of  this  Office  has  become  interesting  and  valuable.  The  equipment 
of  the  stations  throughout  the  country  with  reliable  apparatus  is  of  the 
first  importance.  An  electric  attachment  to  the  liobinson  anemometer, 
furnishing  a  continuous  record  of  the  velocity  of  the  wind,  devised  for 
the  ofMce  by  Lieutenant  D.  J,  Gibbon,  acting  signal-officer,  has  been 
tested  and  adopted  for  all  the  stations.  Experiments  are  in  progress 
to  determine  the  structures  of  a  water-gauge,  wind-vane,  and  of  other 
instruments,  to  be  also  self-registering  by  electricity.  It  is  requisite 
that  they  be  strong,  reliable,  and  inexpensive.  The  electric  record  per- 
mits the  worliing  portion  of  the  apparatus  to  be  exposed  wherever  may 
be  best  for  its  uses.  The  record  alone  is  had  in  the  ofBce  of  the  ob- 
server. The  self-registering  iastruments  to  which  reference  has  been 
made  in  previous  reports,  are  now  more  favorably  placed  in  a  room 
especially  fitted  for  them. 

The  Department  has  been  again  indebted  to  the  Post-Officia  Depart- 
ment, which,  under  the  especial  order  of  the  Postmaster  Ueoeral,  has 
continued  the  service  of  transporting,  in  care  of  its  mail-agents,  the 
barometers  and  other  delicate  instruments  needed  to  supply  the  places 
of  those  rendered  useless  by  accident  at  the  stations. 

The  library  of  the  OfBce  has  been  increased  from  six  hundred  volumes 
to  one  thousand  three  hundi'ed  and  forty.  These  books  have  been  cata- 
iogaed  and  arranged  conveniently  for  reference,  and  form  the  nucleus 
of  a  valuable  meteorological  librarj',  to  which  additions  may  b«  made 
from  time  to  time. 

A  system  of  exchanges  with  foreign  societies  has  been  instituted  dur- 
ing the  year,  and  on  the  part  of  this  Office  over  five  hundred  sets  of  the 
tri-daily  weather  maps  and  bulletins  have  been  sent  abroad. 

The  lull  daily  issue  has  been  sent  regularly  to  the  following  parties, 
and  has  been  suitably  acknowledged:  Bobert  Scott,  esq.,  director  of  the 
Ivondoti  Meteorological  Society ;  Professor  Buys  Ballot,  director  of  the 
Koyal  Meteorological  lustitute  of  the  Netherlands;  Professor  H.  Mobn, 
director  of  the  %ieteorological  Institute  of  Norway ;  Captain  N.  Hoff- 
meyer,  director  of  the  Danish  Meteorological  Institute;  Professor  Dr. 
Prestel,  Emden,  East  Friesland,  Germany :  Imperial  Naval  School,  Kiel, 
Oermauy,  furnished  through  the  German  legation  in  this  city. 

Some  idea  of  the  extensive  labor  devolving  upon  the  Office  from  its 
now  wide-spread  connections  may  be  had  from  the  consideration  of  the 
number  of  papers  requiring  its  action,  the  record  showing  thirty-five 
thousand  nine  hundred  and  ninety  letters  sent,  and  one  hundred  and 
seventy -three  thousand  three  hundred  aud  six  letters  received  durinjj 
the  year.  Three  thousand  one  hundred  aud  sixty-five  accounts  have 
been  examined  and  settled  in  the  property  division.    (Table  6.) 

Brevet  Lieutenant-Colonel  Garrick  Mallery,  acting  signal-officer  and 
assistant  has  had  charge  of  the  records,  general  correspondence,  and 
orders;  Lieutenant  Heury  Jackson,  acting  signal-officer  aud  assistant, 
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has  been  m  cliarge  of  the  property  divisioti.  The  antiriog  zeal  of  ih^ 
officers  has  entitled  them  to  especial  commendation. 

The  office  snstaioed  aseriona  loss  hy  the  death,  on  December 34, 1671. 
of  Brevet  Major  L.  B.  KortOD,  assiataiit  signal-officer,  for  taaay  years 
property  and  disbnrsiug  officer  of  the  signal-service.  He  served  with 
gallaiitr?  during  the  war,  and  zealously,  until  the  time  of  his  deaUi.ii 
conliuuous  service  on  Bignal  dnty  of  more  than  ten  years'  duration. 

The  telegraphic  transmission  of  reports  of  observations  was  had  ovfr 
the  lines  of  the  Western  FEion  Telegraph  Comi}any,  in  accordance  witb 
the  plans  and  working  forms  of  circait  of  this  OfSce,  sabstantiallv  a. 
exhibited  in  the  last  annual  report,  nntil  June  30  of  the  present  x«i:. 
when  that  company  declined  to  continue  the  service  on  terms  considfrfl 
satisfactory  by  the  officers  of  the  United  States.  From  Jnne  30  toJalt 
^I  it  was  attempted  to  conduct  the  service  upon  plans  differing  frotc 
the  systems  of  working  forms  of  circuits  originally  devised  for  it  Th 
delays,  however,  proved  to  be  so  great,  even  in  what  were  recogniwJ 
as  the  business  hours  of  the  companies,  and,  despite  the  orders  of  ibr 
presidents  of  the  several  companies  that  the  reports  should  be  given  priw 
ity  over  all  other  business,  that  very  many  of  the  reports,  when  rec««iL 
were  useless.  The  Office  was  compelled  to  resume  the  form  of  syst«iDi 
tized  working  circuits  as  soon  as  it  became  pmcticable  tn  do  so.  Sinn- 
July  21  the  reports  have  been  had  over  the  wires  of  the  Franklin, 
Atlantic  and  Pacific,  Southern  and  Atlantic,  Pacific  and  Atlantic, Cre^: 
Western^and  Northwestern  and  International  Ocean  Telegraph  Coa: 
panics,  which  have  consented  to  transmit  the  official  dispatches  to  tbr 
extent  their  combined  facilities  permitted,  and  in  accordance  with  lir 
working  forms  of  circuits  famished  by  this  Office,  Papers  T'  to! 
exhibit  the  working  forms  of  circnits  adopted.  Some  difficulty  «»■ 
experienced  in  making  the  proper  connections  of  these  circuits,  incdv 
iog,  as  they  did,  the  wires  of  so  many  distinct  companies,  and  the  stf- 
vice  suffered  from  serious  delays  in  consequence.  ThedifficnUiesinttH 
way  of  successful  working  are  being  (;radnaily  removed.  The  subjw 
of  its  telegraphic  communications  has  been  one  of  the  most  delicate  irii^ 
which  the  Office  has  had  to  do — i.luties  wholly  dependent  for  their  fw 
cess  upon  the  rapidity  and  reliability  of  its  telegraphic  couoectioD-. 
and  with  responsibilities  involving  often  the  lives,  as  well  as  propeni- 
of  those  who  might  look  to  it  for  warnings,  there  is  none  which  cooli 
more  properly  excite  anxiety.  Very  many  questions  affecting  the  rt-'J 
tions  of  the  United  States  and  the  different  telegraph  companies  bat' 
never  been  settled  by  precedent  or  nwage.  In  tLe  cornwpondence  am* 
action  which  have  been  bad  during  the  year  with  the  different  coni|ian»~ 
upon  matters  on  which  there  were  disagreeing  views  it  has  been  ihr 
aim  of  this  Office,  under  thedirection  of  the  Department,  to  maiota:' 
such  a  position  that  each  company  might  feel  it  had  been  treali^: 
with  eqnal  justice,  however  much  the  Department  might  necesKin''- 
differ  from  any  of  them  in  its  views. 

A  certain  official  commendation  and  goodwill  seems  to  be  dae  i- 
those  companies  which  have  evidenced  their  willingness  to  lend  tbii: 
aid  in  carrying  on  the  service,  trusting  all  questions  to  future  »atisl,^■ 
tory  settlement.  The  rat<'s  of  conipensatiou  the  Office  has  felt  emp" 
ered  to  offer  being  made  in  some  iiistances  a  cause  of  complaint,  tli< 
Office  has  stated  to  any  company  so  complaining  that  if,  upon  a  ju*i 
statement  of  the  cost  of  the  service  and  its  pro|>er  value  lo  the  coie 
panies,  it  cannot  be  found  to  be  fairly  remunerative,  the  officers  of  :li' 
Department  will  willingly  join  the  representatives  of  the  comiKiDies  ir 
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the  presentation  of  the  facts  to  Confess  or  other  authority,  with  the 
view  of  securiog  to  tbo  company  just  compensation. 

To  secure  the  discharge  of  the  telegraphic  duties  of  the  Office  with 
promptness — with  the  good  will  and  co-operation  of  whatever  companies 
might  be  carrying  its  sorrice,  and  with  proper  remuneration  allowed  to 
them  for  that  service — have  been  the  ends  to  be  attained.  As  the  re- 
lations of  the  people  of  the  United  States  to  the  telegraphic  companies 
having  privileges  under  the  acts  of  Congress  become  better  determined, 
and  the  style  of  the  official  commuaications  the  Executive  Departments 
may  be  permitted  to  have  over  the  wires  of  the  companies,  the  times  at 
which  they  are  authorized  to  require  the  transmission  of  such  commu- 
nications, and  the  rates  of  payment  at  which  the  communications 
transmitted  must  be  paid  for,  become  established,  the  difficulties  which 
at  the  outset  have  hampered  this  service  will  disappear. 

The  Department  has  been  fortunate  in  the  constant  advice  of  the 
Uou.  William  Whiting,  special  assistant  of  the  Attorney-General,  in 
reference  to  questions  of  the  duties  of  the  telegraphic  companies. 

The  telegraphic  service  iu  theOllice  ha^  been  under  the  immediate 
charge  of  Mr,  George  C  Maynard,  electrician,  who  has  rendered  im- 
portant and  special  service.  During  the  year  ended  September  30, 
1872,  seven  hundred  and  sixty-eight  thousand  and  forty-six  words  of 
weather  reports  have  been  received  at,  and  eighteen  thousand  seven 
hundred  and  forty-two  words  sent  from  this  Ofhce.  One  thousand  nine 
hundred  and  forty-four  messages  other  than  reports,  but  on  business 
connected  therewith,  were  also  sent  from,  and  two  thousand  one  hun- 
dred and  ciglily  messages  received  at  this  office.  One  hundred  and 
thirty-four  thousand  three  hundred  and  eight  mail  reports  have  been 
examined  and  compared  with  the  telegraphic  copies  and  filed  for  future 
reference. 

The  numerical  cipher  used  for  the  transmission  of  the  reports  at  date 
of  last  report  was  replaced  on  the  1st  of  January  by  one  of  a  different 
form.    (Pai>er  0.) 

By  the  use  of  this  cipher  the  number  of  words  have  been  reduced  one 
third,  while  the  amount  of  information  contained  in  each  report  has 
been  increased. 

la  view  of  the  large,  aud  constantly  increasinf;  labor  of  the  Office,  the 
compensation  of  the  clerks  of  class  two,  employed  in  it  and  haying 
general  charge  of  its  clerical  duties,  is  considered  inadequte.  It  is  re- 
commended that  to  secure  to  them  a  just  promotion,  the  employment 
of  two  clerks  of  class  four  be  authorized. 

The  propriety  of  an  established  org.inization  of  the  officers  of  the 
signal  service  becomes  more  apparent  as  their^  duties  increase  in  extent 
and  importance.  Separated  from  the  commands  to  which  they  belong, 
and  on  a  duty  differing  from  theroutinedutiesof  those  commands,  they 
loae  familiarity  with  that  routine,  and  by  absence  from  their  regiments 
incur  the  displeasure  of  their  commanding  officers,  who  do  not  always 
reSect  that  such  absence  is  not  voluntary,  but  in  obedience  to  orders 
firom  proper  authority.  The  officers  themselves  cannot  feel  while  on  a 
detached  service  that  interest  in  their  duties  which  is  felt  when  promo- 
tion and  standing  is  to  be  obtained  by  the  display  of  such  intereat. 
They  are  liable  to  be  detached  at  any  time  and  returned  to  their  regi- 
ments. It  seems  just  to  both  officers  and  enlisted  men  that  they  should 
be  given  a  recoguized  orgauization.  The  attention  of  the  Secretary  of 
War  is  especially  invited  to  this  subject. 

The  rccommendatioti  that  an  appointment  to  a  commission  be  given 
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eaeb  year  to  that  observer  sergeant  who  shall  in  that  year  be  r«part«l 
as  most  distinguished  for  fidelity  and  ability  is  renewed. 

Hhe  promotion  t«  the  grade  of  second  lieutenant  of  Observer  Set- 
gennt  D.  J.Gibbon  last  year,  recommended  for  his  appointment  npoD  suck 
grounds,  has  been  productive  of  good  effects. 

At  the  end  of  another  year  of  service,  during  which  tbo  active  labois 
of  the  Office  and  its  connected  stations  have  ceased  on  no  day  or  nigbt. 
the  annual  report,  with  its  record  of  duty  done;  is  submitted  witii  mi 
isfaction.  In  no  year  to  come  is  it  likely  the  serxdce  can  be  more  en; 
barrassed  than  it  baa  been  in  tbeyear  just  passed  with  the  difKcnlties  to 
be  encountered  by  a  novel  service.  It  baa  survived  tbcm.  Tbe  en 
coaragement  had  in  tbe  popular  good  will  and  interest  in  the  daily 
duties,  the  support  of  the  press  and  of  the  different  commercial 
and  agricultural  associations,  bas  been  continued.  The  public  critici^ 
has  b^n  considerate.  The  scientific  institutions  throughout  the  Uoitpl 
States  have  received  the  exchanges  of  the  Office  with  pleasure  awl 
have  rendered  assistance  whenever  in  their  power.  From  those  of  a! 
most  every  foreign  country  are  had  expressions  of  interest  and  saj^ 
tions  of  co-operation.  The  field  for  study  and  improvement,  nndw  a 
higher  guidance,  extends  with  each  day's  experience.  The  possibV 
public  good  to  be  had,  with  the  ser%'ice  properly  conducted  and  sd^ 
tained,  and  with  facilities  now  proved  to  be  attainable  on  this  continrn:. 
cannot  be  estimated. 

ALBERT  J.  MYER, 
Brigadier-General  and  Chief  Signal-Officer  of  the  Jrwjt. 

Hon.  \V.  W.  Belknap, 

Secretary  of  M'ar. 


RECORD  OF  SIGNAL  CAMP  OP  INSTRUCTION,  FORT  WHIPPLE,  VIBtilVTi 
Table  I. — Officers  iii$triKted  daring  the  year  ending  Oclobrr  1,  1SJ2, 


ConiplFted  full  rrr^ 
in    dpuliiit-    <' ' 


Cbu-les  £.  Eillioiirni 
Lewli  WuTiDRton . . 

H,  H.  C.  DiinitiKHlr. 
DlTia  J.  Gibbon  . . . . 


^ratlidutennntFiRenDb  I  Aug.  1«,  1«71  ;  Dec    ' 

ITnltod  Stalea  Infaulry.  I 
'irat  lieul*jnin(   Sfnmd    Sept  19, 18TI    Dm.  1; 


!    Mar.    S.lSTal  R»linrd  bffijrv  ■' 
I       ullUugfllllfnnn. 

I    10.   levi ;    r»3B-- 


.   g|iUuBiltriMini-c>' 


inyGoogIc 
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Table  11. — Anounl  of  field-practift  Itad  bg  eadi  officer. 


Ranli  aoit  (wrgi*. 


riinksit.  Smith 7lnt  UtDtuiBnt  Fnnrth 

UclledStauaArtilltiry,  | 

U.H.HDBiphrefi Firatlleutenmit Piftreoth  : 

I  CoiUil  Stat«  luruilTy.  i 
i*liiilF«H.Kilboiirno.  ...    Flint  lientcUMiC    Stroud 

United  Stain  ArtiUfTv.  i 
Li'«ii  WmtrlDBtOB Fint   llKUISHUt  Fonrth    . 

United  SlatMCiLTHlcy.  ' 
H-fLCDunwoDdy Unit   llentuvit  FdhtiIi 

UDl1«d  Statn  Artillerv, 
lUridJ.RIIibOD Sniiud  llfnteUBnl  J4lnlh   . 

VnltedSUtM  Cavalry.    | 


T\s<LKlU.~Xiimberqf obttrnr-«eriiiaiitttn»triiel(d from  (Molar  l,\ii7l,toSi^lember30,lB72. 


tU.C.  lUcIurr 
KMiKllfld.... 


"  Ri-pt.13 


'  '"'He  Prmider 

niKEnLever 

llF.UayuTd 


J'-Jl'C.FIrWhlT....' 
^Bwl  W.BcaU.. 
"Klluli 


llirry  Barbia.'. . 
INl'Wn.  SiKkrl 


.'Fob.  lO.liW 
l.tan.  SO, 
.1  Mar.  iS, 


cvt 

(Vt 

6,1S11 

()rt, 

Aiig.ao.i8ia 

in'iBT. 

i^i 

«,«rN 

Apr 

1,1873 

Promoted  lo  n 
ctaarge  of  at 
IncharBe  of  s 


'  aorgeant  Febroary  S3, 
tl  GHlve«oii.  Xeias. 
at  Dew  Orleum  Id. 
'  San  DieiFO,  Cal. 
'Pl8.  Va. 


AwalliDjc  ordera'iit  Fo'rt  Wblpi 
Failed  to  pasa  fliml  eiamlnalibi 

Di»ho"™bW  diBcC-^l  th^re 

In  charge  of  atation  at  VlrelDia  City,  M.  T 
In  churKe  of  aUtion  at  Mobile.  Ala. 
In  ctaarcB  of  itatioii  at  Alpena.  Midi. 
In  cbarjraof  8t— —  —  — —  "'  "  *' 


Mich, 
vice. 


July  11.18W 


Apr.    l,1PTO|May31 


I    Uay  31 


.  Jnly    B 
.  Aug.  31 


!l,lSp 

ruij !"..:..: 

July  11, 18W 
JdIv  II.  18111 
Aug.  31, 1873 
AuS.Si:iB73 

Aug.  S3,  ina 

Auk,  S3,  itn-i 

Aug.33,18TS 
Aug.  3:1, 1873 


31  alatiffli;  in  cl 


I  March  19. 1; 
lonii,  Oa. 
Sully,  D.  T, 


In  charge  nf  atatioD  at  Iiidlanola.  Teina. 
In  charge  of  atalion  at  Ureckenrldim,  Mini 
Kninced  to  the  ranks  tor  uiltconduct ;  D0« 
ilelachmeul  at  Fort  Wbinple.  ^ 
" '  afgnal^] 


In  cliargr  of  aljition  i 
In  charge  of  atation  j 
In  charge  of  atation  i 
On  duty  at  office  of  t! 
Id  tbarge  of  ataliau  t 
In  charge  of  Malion . 


!  of  the  Chief  iUgnal 
t  Corliine.  U.  T. 

t  Da  Liith,  Minn, 
t  Lake  City,  Fla. 

«  Chief  Signal-onicc-i 
t  MontEninecT,  Ala. 
t  Philadelphia,  Pa, 


[n  charge  of  Bintion  at  Milwaukee, 
[>n  itatron  at  Mount  Waahlngtou.  N.  H. 
In  charge  of  aUtlon  at  Eaconawlia,  Mich. 
In  rbaric  of  Htntlon  at  Paotn  Raaaa,  Fla. 

Still  niiS,.rin.triiclion. 


inyGoogIc 
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WIlKflm  BUck I  Oct. 

K.&  Martin 'Jan. 

Ulto  St'hUtcc. —  Jnnc 

Tlmotlii  O'Neil J«n.  35, 


WIUlunStciD [Jan. 

C. A-BtoguB Feb. 

CharisBp.  Ffah i  Feb. 

A.F.UcDemiotl.. 
£dwKnl  Uoran  . . . 
ThomuG, 'Wbltc. 

W.  B.  ColeabeiTj- |  Mar. 

JoeopbE-Cook 
W.  C.  TT.  Shrwl 

L-B-Subrve 

F.Z.GiHeirlKh I 

Henry  U.  Jouc« i 

IL  UcLaii|;blJii |  Mar. 

TVUUwn  C.  Ecech Mar, 


.  Uar. 


Sidney  Powell 

A.D.n'okatt 'jlar. 

AitLnr  W.  Hart 


JdLd  Lai 


J(*nW.Brerly 

Edvud  A.  LeirU Apr. 

W.O.BallPT Ma; 

Winiom  Finn 

FTMlklLWaab 

wmiam  D.  Wright  .... 

JoboD.M.Fee.. 

CeoTge  "W.  McKcu |  May 

P.G.DvllE  May 

Z.B.Rubl)iu» May 

fl.  P.RatbTpn 'May 

II.M.Lo.W!a JMay 


S3,1BJI 



Oct   S3, 

871 

10.1ST3 

J»ne37.WJ 

Jnly    9, 

872 

Si,  IBM 

Feb.  ifl, 

872 

35.1872 

F.^1..  10,1872 

Feb.  10, 

3.imi 

B,1971 
3.1813 

ST-  i 

m! 



Jan.     3, 

873 

10,1BJ3 

Feb.  10, 

BT3 

laiffia 

Fob.  .2.1«3 

Fob.  12, 

873 

Ma..U 
Mar.  15, 

B7-. 

1,1873 

Mar.  15,  ISTS 

.. 

f  im 

Mar.  15, 1815 

Mar.  36, 

S,I873 

Mar.  16, 187J 

Mar.  19. 

873 

is.im 

Mar.  S7,  IffTS 

«.a,, 

873 

iS.lB7i 

Mar.  27,1872 

Mny  SO, 

873 

1M873 

Mar.  27,1872 

Aprils, 

973 

w,iera 

AprU  1,1872 

Apr.  ID, 

872 

83,1873 

April  6,1813 

Apr.  10, 

973 

a5,iem! 

Apr.     8, 

872 

».IS73 

Apr.  13. 1873 

Apr.  1=. 

Mi 

B9,18TJ 

Apr.  13, 1673 

Apr.  33^ 

BT3 

af.ierc 

Apr.  13,1872 

May    3, 

873 

«,187il 

Apt,  38.1873 

M.,    r. 

813 

B.jem 

Apr.  36, 1872 

May    3. 

873 

;,iB7^ 
is.iffja 

Apr.  38, 1873 

May  17. 

873 

May  17,1873 

iivrii. 

873 

a6,i87a 
38,  im 

May  £8,  1879 

May  30, 

672 

MBTa 

MaySa.^J 

AOR.  31. 

873 

3,197" 

May  28, 1873 

Jnne  17, 

3,1878 

May  3a  1673 

Jau»  17. 

872 

3.1872 

Slay  38,  ISTa 

Jnne   1, 

873 

10,1879 

Jnne   8, 1SJ3 

Joly  ai, 

872 

11,1872 

June  17, 

873 

11.1873 

June   8,1^ 

June  17, 

879 

n,i87s 

June  17, 1873 

Jnly    B, 

879 

Onlereil  to  Fort  tTliipple.  TirxtoU. 

At  Fort  Wbipple,Tlrcinia,lni1. 

On  duty  aa  aadstaDt  Ut  DalUnuin 

MarvLand. 
On  iIiilT  aa  aniatunt  at  BaBkl: 

Kew  tork. 
Onicrtil  lo  Fifft  Whipple,  Yirjiou 

for  promotluD. 


On  duly  ftB 
On  duty  an  ai 


-t  Wbipple.  Tlrglnu, 
la^tant  at  Tolcdv. 
ilatantat  G>lnM«i. 
liitant  tt  Xiabtill" 


4. 1873  [June  15, 1979;  Jut 


On    BtaEiDU.datT   at  "offini  of  ib' 

Cbief  iiiEnal.(l(Hcor. 
On  dnif  aa  asslatsnt  at  Chiof". 

On  duty  aa  auUtaot  at  Lata  Cil> 

Florrda. 
OndniT  as  asalatant  at  Vickibarit. 

MluWippl. 
Ou  dutr  u  office  of  tbe  Cblaf  Si- 

nnl-Officer. 
On  duly  a«  aa^tant  at  Drtroil. 

Ulehlgan. 
Ondulyaaanlatant  atChailtalol: 

Sautb  CaroUsa. 
Onlemi  to  Fort  tVhlKile,  TirpaH. 

■valtlng  ordf  ra. 
On  Aulvaaaaililaat  at  KeyWrfl 

Flori'da. 
Onbredlo  Fort  Whipple,  TirKfiii. 

Do. 
On  duty  at  offiee  of  Uie  Cblef  Sii; 


Avaltluo  01 
Virginia. 
On  duty  as  asslsti 


On  duty  aa  asdnUnt  at  Uol" 

Alabama. 
On  duty  aa  aaatatani  at  Danofn 


.'  On    rlstl'm.dnty  at  offiee  vt  xhf 
,      Chief  Bienal  Officrr. 
!    On  duty  a*  aaaislanl  at  I.cialiiir--. 
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Tablk  IV. — NttmbfT  ofmlUted  m«n  inilmcUd,  ^— Continuad. 

IpUoednndBT    „__„,,.„ 


E-F.act'oiuM lM»r  m 

JaiuMBiwrn i  Jane   ' 

['.  C  RaJntou Jnue  T 

Mark  Dnwning Jnlj  I! 

.l.ilT.wtin Julxli 

IV.  R.  Xnimn '  Jn]y  li 

Iimrg  C'oDTtncy Aug.  16, 18 

H  E,SiocknHU I  Ang.  18, 1§ 

r  RCiiiiii.l«ll 'An 

'"til  M.-r.oire j  An 

!■.(■.  AB*™m -Aoji.  30. 18 

iwnrr  l*n»kiir ,  Aug.  3D.  tf 

W;irGr«B Aug.  30, 18 

ITillinu  UcGIIUvT(7  ..'  Ang,  30,  tS 

liJi-iRBwr ...'Srot.  6.18 

*'"lMiFhrlp. Maj-  II  ■" 

i>.ma.cipm la^ptia 

'Mijiil  Lliijd ■  Jnlj  a* 

■■■"ii.lW.  BmiH I  Sept. M 

'''Slariv I  Sppt.  II.  IB 

fi'J-"-!! IVq.    8,18 

■1^0'iJowd JniB.ia,W 

I 
'''Vim  T.Boyd ■  Der.  1 

Unv  Hjtloo Ang.  a 

H.l.liDin(» Nov.    3.lrt 

'   luni  Thnxtorin*-..  Dm.  aO.lP 

''■'dH.  SuPkftt Dvti.  II,  W 

"li-mLiw Mny  IMS 

■JB-I! Mii,v  23.18 

K  PPiinhiir Joi 


1  Jane  37,  I8TC 

!  Sept   3,1872 

..  Sopt   9,1819 

S«pt.lO,l8W  Sept  13, 1874 

Sept.  10, 1878  Sept.  13,  isra 

■   Sppt.ai,181I  - 

;   Sept.  SI,  187i  I  Sept.  SI,  1873 


On  dnlv  u  unlnUDt  at  Onren, 

Krw  Vock. 
On  dutT  u  BH^tout  at  jHcksoQ. 

tillp.  Inorid*. 
Ordered  to  Fart  Vnilppln,  Virginia, 

rormlscdnducC^  deM-rtol. 
On  duly  a*  awletttnC  at  Nev  Or- 

AwaitciiE  anlura  at  Fort  'Whipple, 

'^  '"ily  aa  aiatstaut  at  Cincinnati. 


On  doty  uwiBtuit  at  Ullvaokeo, 

'Wiaooulu. 
On  doty  ai  asiriiiUnt  at  PbiUdel- 

pUti^PeDDivlvania. 
A-waittne  urdem  at  Fort  Wliiiiplo. 

TlrginTa. 


Sept.  II 


J 


Seivt.  33.  Ign   Sept,  S4, 18^ 
Sept.  as,  1879    Sept.  1M 


.  Xnv.    3.1871 
.    Vre.  30.  imi 


.itlon 

Ht  Indianola, 

rharco  of  ati 

charge  or  a: 

t  DaTenporl, 

im,; 

luua 

Prumoted  In  rank  of  aerxennt :  In 
tliargr  of  aUlion  at  Laku  City, 
>1orida. 

Pnimotod  tn  rank  et  HTEdant :  In 
charceotslntiunat  riilUdelptiiii, 

charse  o(  atallon  at  Uniitba,  "Vn- 
Proni«l*d  to  rank  of  aenreant  i  on 
Slgna|.<>fflcf- 


I      cliarBeoralMlioiiatruntaKaal 

FloHda. 
Dec.  I1.187|l   Promoted  to  lank  of  wrpiaBl : 
if  nlalion  ut  Slllwaukc 


.  May  IMS 

.  May  23,  Ir- 


I  Onlered  to  Fort  WMppli-,  Virginia, 
.    SIllluud«tliistnu'tlon. 


rTogic 
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Taiile  V. — Shoiciag  ataiiom  tHtpecUd,  ty  ivbom,  and  ahtm  impacted. 

Htmr;  ol  Inapef  tor. 


lUltimore,  Uuyluid . . .. 
Bostou.  MawaGhusetts . . 


Chicago,  Illiiioia 

Cincinnati.  Ohio 


Detroit, Mlclitpin...  . 
DaI.uIb,MiiiDeHta... 


GalTeiton,  Tciu 

IndluOIa,  Texas . . 

keoknk,  low'i 

Key  West,  Florida 

KnOXTlllC.  TCDDOHH  .. 

Leavenirortli,  KaDug . . 

Lake  Citj.  Florida 

LonUvUle. Eentock.v  ... 
Ljachbnrgh,  Tlrpiota. , 


Mompbla,  Tennfm' 
UilnaakFe.^iiicoD 
UoUle.  AUIiBDui . . . 


New  Laudon,  Conncrtleut . . . . 

Xev  Orleaui.  LoulsUna 

Mtw  York  City,  X«r  Torit  .. 

Norfolk,  TlTBlnla 

OBiteito,X<'n-T«rk 

Omaba,  Nebruka 

Philadelpbia,  FenusylTanU . . 
ritlalmrgh,  PennaylroDla  . . . . 


PortTand.  Mains 

Panu  SaHB,  Florida.. . 

Boohcder, New  York... 


Flnt  Lleot  H.JarkniD.  acting  dKnalofflrer 
IilrM  Lieut  C.  &  Smith,  acUnK  sig>]a].offlcer . 
Flrit  Llent  L.  B.  Norloa,  acting  ■lgnal4aiwi 
Sroond  Lieut.  A,  W.  Ureely,  acUuE  ■inial-'iffi' 
First  LienL  L.  B.  Noi  ton.  actlne  dkniil.oa 
^cond  Lieut  A.  W.  Gtajlv.  acting  lifn— 
Llth.  acting  all 


Bt  Lien 


.LB.  Norton,  acting  I 


'ting  aignal'Offlnfr.. 
ting  alntal^tBoiT 

slgaaUiItlcer 

.jargnal^fflcer --- 
tTng  BliDal^tt 
alEnalJtffiMt'. 
ctinir  iiii£nal4 


ial4fflctj 


Id  Llent  A.  W.  Greedy,  i 

i:i..» Lieut II.Jaehaoii,aoLi___ . 

Vint  Ueat  Charkw  a  Smith,  actinjc  iiiinial4ffl«T  . 
Flrat  Llent  L.  B.  Nortm,  acting  alciialmlBcer. 
Second  Lieut  A.  W.  Qreel j,  Bftln);  ■icuBl^flic. 
Second  Lieut  A.  W,  Crecly.  actlu|tiH)inidAffli:i 
First  Llent  Cbarlei  ?.  SmUh.  amlng  signal  jiffi 
FlratLleatT.K.AdamR,ac'*  '    ~ 


Second  Ueut  E. 


srs 


lliiE  Hgi>s|.Dni<'i-r.... 
ictuii:  ilKnalifficeT . . 


3g  signal- offl< 
jSgnaloffiHi 
l^nt  Lieut  II.  jBDkaou,BcliiiEn).ilaroOlcer. 
Finn  Llent  CbarlPs  &  Smltli,  acirag  sifcual^ 
Flrai  LiraL  T.  it  AdlUD^  acting  «igtial*fllre  ,   -  . 

First  Llent  T.  B.  Adams,  acting  si  t(na|.«fflcec Sept 

Fiml  Llent  CS.Sinltb.actlDesleoBl4lliccr '  Srjit 

Flrat  Llent  T.  It.  Adams,  aotMg  BgnaUflleer |  Stjit    U 

Socond  Ueul.  A.'W.Orevly.aDilncslBiiaUiaieeT I  Sept 

First  Lieut  T.K.  AiIanis.actlnirdgnd4flEeT Sept 

First  Lieut  Cbarlea  K.  Smith,  acting  sianat«ncer . .   Sept 

First  LlrntB.Jai^ksDii,  acting  sleiial.ottcer I  OcWil>er 

Sivond  Llvut  A.  W.  Gr«Iy,  acting  slgnal^lBceT.      ■  ■'•''<■■    « 
Si'CondLiPutA.'W  " — ' " ' ■ -" — 


Marrtai-Sl.l-:i 


FinU  Lieut  H.Jacl 


rut  Lieut  C.  6,  Smilb,  BCtiug  elonalifflcer 

irst  Llent  Cksrlee  S.  Smith,  aciing  eignaliSlcer. 


icting  aigual^ffloe 

Fliat  Lieut  C.  S.  .Smith,  acting  slgnal-oSoer 

First  Lleat  H.  JackWD,  ectlng  algnalolBcer 

Second  Llent  A.  W.  Greely,  acting  algnal^tBcer. . 

I'lrit  Llent  H.  Jaekaon,  aotlog  aigo^^cer 

First  Ueat  C.  S  Smith.  ocUde  alKnal-aDlcer 


Second  Lien__       

Flint  Llent  T.  B.  Adams,  sctiog  sltcual4)(Ecer  . . 


First  Umt  C.  8.  Smith,  acting  ■ignal.oflloor. 
Seeond  Lieut  A.  W.  Greel;,  acting  slgnal^fficer. . 
First  Lieut  T.  K  Adama,  acting  sTgnia^fficeT  . . . . 

First  Lieut  C.  S.  Smith,  acllog  sl^alflldcer. 

First  Llent  H.  Jackson,  acting  algnsl^Alcor 

Second  Lieut  A.  W.Greelr.  acting  idgnal^ffleer.. 
First  Lieut  T.  R.  Adams,  artiug  ■Ignal.officer .... 

Ilrat  Llent  C.  S.  Smith,  aollng  slgnat4)IHcer 

First  Llent  H.  Jackson,  acting  rigual^fflccr 

Second  Lieut  A.  W.  Greely,  acting  signal^iffioer. . 
First  Llent  T.  IE.  Adams,  acting  Blgnal^naer  .... 

first  Llent  C.  a.  Smith,  acting  Blgnal«flloFr 

First  Llent  L  B.  Norton,  acting  slgBBUaicer  .... 
Second  Lieut  A.  W.  Greely,  acting  slgnal«Ko«r. . 

First  Lieut  H.  Jackson,  acting  slgnal^flJoer 

Si-cond  Llent  A.  W,  Grrelv,  actlnc  slgnBl4(Beer. . 
First  Lieut  L.  B.  Norton,  acting  BiRDQ^fficer  .... 
Second  Lieut  A.  W.  Oreoly,  acting  slgBal^iaiGer. . 

Fint  Llent  H.  Jaekaon,  acting  algnal^thcor 

First  Lieut  C.  E.  Kilboumfl,  acting  slgnal^fflcer. . 
First  Lieut  L.  B.  Norton,  acting  ilgnal-olBoeT  .... 
Second  Llent  A.  W.  Greelr,  acting  algnal«ffloar. . 

First  Lieut  E.  Jackson,  acting  slgnal^fficer. 

Second  Llent  A.  VT,  Greely.  acting  aifrnal^Ocer. . 
Flrnt  Lieut  L.  B.  Norton,  acting  91011414)007  .... 
Second  Lieut  A.  VT.  Greely.  acting  ^gnal^UBcer. . 
Flrat  Lieut  L  It  Norton,  acting  slgnal^iffioeT  .... 

Vimt  i.tsnt.  IT.  .lackson.acHogsigoal.ofllcec 

W.  Kowgate,  acting  slgnal.offiDer 


Seoond  Llent  H.  W.  Kowgate,  acting  si 
Second  Lieut  A.  W,  Gre^y.  sctlng  aigi 
First  Llent  C,  S,  Sniitb,  acting  signafo 


Ang.    »^&,1!» 
Sept    13-lS,)p-l 


Sept     I 

July 

April 
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TJlble  V. — ShoKing  itatUmi  i^tjiccied,  bg  mioiH,  and  irhea  iMpwlfd — Coutinned. 


SarMiiuh,  Georglit 

ShrerepoT^  Lonltiiuia 

Stlcit  Louio,  Mluoori 

SaiotFaDl,Uiiuwai>ta 

Toledo.  Ohio 

VlckalniTgli,  Mia^ulppi .  ■ 
ViriiDia  Citf,  Montana  Te 
'WUmingMn,Hortli  Csrolli] 


Nuno  of  Inspector. 

Tint  Lieut  H.  Jtcksou.  acting  ^gnal-offleer 

Flnt  Lleat  C.  6.  Smith,  acting  ilgnal^lBcer 

Fint  LlenL  H.  JackBon,  aoUng  BlgiiaLofficfir 

Second  Llsut.  A.  W.  Grecty,  aoUng  ilEiuUifflaer. 

Tint  Lleat  H.  JackaoD,  icllag  ilgntl-Dffloer 

First  Lieut.  C.  B.  Smith,  aoting  >]si4l«ffiMi 

Pint  Licnt  E.  Jaokson,  acting  dgnal-omoer 

FIrat  Lieot  C.  S.  Smith.  actlnK  dsnal^Alccr 

First  Lleat.  T.  B.  Aduns.  kcttng  Mgualmffleer  . . . 
Second  Llsnt  A.  W.  Greely,  aotlng  signal-officer. 
.Seoond  Llenl  A.  W.  Greely,  acting  flj£nal4fflcer. 

Flnt  Lieut.  B.  JsckKm.  actlog  siKnaFofflcsr 

First  LieaLC.  a  Smith,  acting  gignal-officet 


Koramberl^mi 
Aag.  13-13,  isra 
Sar.  11.1871 
Angnst     13.  Intt 


0  REPORTS  FOR  7 


To  headiof  Departments  and  Bureaus .' 92 

To  obHerrer-seTfteants  in  lefersnce  to  their  duties 7,215 

In  replj  to  applications  far  stations  and  others  similar 94 

To  telefjfiapb  companies  in  reference  to  transmission  of  weathei-reifOTts-..  614 

To  boards  of  trade,  chambers  of  commerce,  af^cnllnral  societies,  &,c 4,988 

To  forei^  correspondents  relatinf;  to  this  division 3,302 

General  and  special  orders  with  reference  to  this  division. 1,660 

Miscellaneoua.. ■ - 1, 136 

Total 19.907 

SIGNAL   DIVISION. 

To  heads  of  Departments  and  Bareans -  - .  ■  -  34 1 

Relating  to  duties  and  discipline  at  Sigrnal-Service  School  of  Instraction 

and  post  of  Fort  Whipple,  Virginia 7IS 

Relating  to  racmiting  and  enlistment iV 

AnBlrBrs  to  applications  for  appointment  in  the   signal  service,  United 

States  Annj ai5 

Geiwral  and  special  orders  with  reference  to  this  division 'XJ6 

Miecellaneons 107 

Total 1,7{& 

To  heads  of  Departments  and  Bnreana 'Jd8 

To  mannfacturers  and  other*  in  reference  to  instmmeiits,  equipments,  &c  641) 
To  observer-sergeant*  and  other  enlisted  men  in  reference  to  property  and 

mcnej  account* . . . 6, 188 

In  reference  to  quarlerl]' letnmg  of  officers 52 

Uiicellaneooa 8,004 

Total 15,078 

A^rtrtegate 35,990 


n,gi„-co3yGoOglc 
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EECEIVED. 

DIVISION  OF  TELEOKAMS  AND  REPORTS  FOR    THE    BBSEFIT  OF  COHHERCE  AHfi  IfiBI- 
CULTUHE. 

From  heads  of  Departments  and  Bareaw 109 

ApplieaUons  for  egtablUhtneot  of  new  stations 147 

From  telegraph  companies  ia  reference  to  trBoiinisiioii  of  weather-reporU  310 

From  otu^er-sergeanta  in  reference  to  their  duties 5,  IIS 

From  boards  of  trade,  chambers   of  commerce,  and  agricalhiral  locietiei  317 

From  foreini  correspoDdentg  relatine  to  this  division , 83 

Spedal  applicatioDs  for  sn^^estioas  for  practical  use  of  weather-maps,  ^c  125 

Beporta  relative  to  iustractioa  of  observer-sergeanls  and  assistants 929 

Hailed  reports  of  observer-sergeanbi  on  station 153,5^ 

MiscetlaneouB 1,302 

Total lfil,91G 

From  heads  of  Bepartraentg  and  Bureans 163 

Belating  to  duties  and  discipline  at  SigDal-Service  School  of  iDslmclion 

and  postof  Fort  Whipple,  Vireinia 671 

Relating  to  instruction  in  aignaUng  at  Fort  Whipple,  Virguiia,  and  in 

different  military  departmeota 684 

Relating  to  recnutiog  and  enlistment 8j 

Applications  for  appointment  In  the  signal  aerrice.  United  SUtle«  Ann;. .  310 

lliacelUneous , 301 

Total 2.2H 

PROPERTY  DIVISION. 

From  bead  of  Departments  and  Bttreans 167 

From  manufactarera  and  others  relating  to  iDBtmmeDts,  eqaipments,  &c..  539 

From  officers  concerning  propertTt  qnarterlv  returns,  &c 9S3 

From  observer-sergeaats  and  other  enlisted  men  relating  to  propert;  and 

money  accounts 4,049 

Regarding  property  transferred  to  stations 3,  I2S 

MisceJlaueoQs 310 

Total 9,176 

Aggregate 1 173,306 

Aggregate  sent 36,9* 

Aggregate  recrived 173,30; 

Total ', 8(B,S96 


1^ 


I 


Isaaed  for  sp«ijal  iiki 

laned  at  last  report 

Uataraed  fttr  reuira,  lie .. 
Total  naniliet  Dow  on  atatl 
Total  nmubw  pnrobued . . . 


Coiiglc 


CHIEF  8IGNAL-0FPICEB. 


MuskegoD,  Hicbigon 

Uanitowoe,  WiacoDsiD 

Dabnqne,  Iowa 

Hnion  City,  HicfiigSD 2 

Hackioao 

Richmond,  Vireiolft 

C&p«  HeurjiVirgiuia ) 

BodrlsloDd J 

Cape  Hsiteru,  Koith  CBrolina.  ) 

I^WM,  Detawftre 

Paik'e,  Colorado 

SUten  Island 

ChambetaboTgh,  FemuylTania  ^ 

Watertowa,  Nen  Yoik 

XeniB,  Obio .. 

Port  How 

IlUnoia  ladnstrial  UnivaTsity,  ( 

Cbwiipaigi],  Illioois.  > 

Little  Bock,  Arkaoaaa i 

Sacramento,  California ^ 

I 

Niles,  Michigan 

Hot  Springs,  Arkanaas 

LoDiaiana,  HiaRonii < 

JanesTJIle,  Wisconsin i 

Hilbdate,  Michigan < 

Metamora,  Illinois 

Maiiatta,Ohio J 

Mount  Pleasant  Acadnaij',  Peon- 

sylvania. 
XoDraska  City 

Honnt  Hooallanke .'.  —  | 

CatasKiqna,  Penmylvania 

Galena,  Illinois 

CulDmbui,  Nebraska 


Hod.  H.  B.  Holt,  Hiehinn  legislatare, 
lucloaiDi;  petition  of  99  citizens. 

Board  of  Trade,  Toledo 

Board  of  Trade,  Chicago 

Hon.  T.  W.  Feny,  United  States  Senate. 

Hoo.P.Sawjer.M.C 

Doctor  A.  Hunsell 

Board  of  Trade,  Toledo 

Board  of  Trade,  Cleveland 

Board  of  Trade,  Detroit 

Board  of  Trade,  Chicago 

W.G.Turpin 

Boaid  of  Trade,  Norfolk,  Virginia,  and 
resolntion  of  the  general  assemblj  of 

Board  of  Trade,  Philadelphia 

E.  J.  Mallelt,  late  consul-gensral  . 

C.Kentgeo.jr 

Hon.  John  Scott,  United  States  Senate. . . 
Hon.  SimonCameroo,  United  States  Sen< 

L.L.Pratt 

C.E.Ca«B 

Board  of  Trade,  Detroit,  Michigan 

Hon.  W.  C  Flagg,  secretary 

Hon.  J.  M.  Gregory,  president 

Hon.J.  M.  Hanlia,H.C 

Albert  Cohan 

J.  N.  Hoag,  secretary  California  Stated 
Board  ot  Agricalture.  ) 

Con  cnrren  t  resolu  tion  of  the  legialatnre  of 
California,  presented  by  Dr.  T.  M.  Lo- 
gan, secretary  Stale  Board  of  Health. 

J.  B.  Fi  Izgerald,  secretary  Berrien  Coau- 
ty  Agricultaral  Society. 

J.  H.  Morton,  M.D 

William  Stark 

R.  E.  Pleasants 

J.  B.  Whiting,  M.D 

Kock  County  Agri  cultural  Society . 

Professor  George  H.  Uillen,  secretary 
Hillsdale  College. 

Hilladate  County  Agricultural  Society  .. 

Edward  Kipp.secretary  Woodford  Coun- 
ty Agricultural  Society, 

J.  w.  Andrews,  president  Marietta  Col- 
lege. 

Washington  County   Agricultural   So- 

W.  H.  McCrerj,  Honnt  Pteasant  Acad- 
emy and  Normal  School. 

H.  K.  Ravmond,  secretary  Otoe  County 
Farniera'  Club. 

Profe'sor  C.  H.  Hitchcock 

A.F.CIongh 

Hon.  E.  McPbenen,  Clerk  of  Uuited 
Sla'«H  House  of  Representatives. 

D.  Wilmot  Scott,  editor  Galena  Com- 
merciul  Advertiser. 

J.  O,  Shannou.  secretary  Platte  Connty 
Agriciiltursl  Society, 


1        Date. 

Jan. 

21,1871 

Jan. 

2r,  1S71 

Feb. 

10,1871 

March  3, 1»T1 

Jan. 

25,1871 

Jan. 

26,1871 

Jan. 

27, 1H71 

Feb. 

19, 1871 

Feb. 

19. 1871 

10. 1871 

April 

3,1871 

April 

17, 1871 

Mar 

25,1871 

May 

24,1871 

9,1871 

June 

12, 1871 

12,1871 

June 

21, 1871 

Jurw 

30,1871 

22,1871 

.TnlT 

21, 1871 

21, 1872 

July 

26,1871 

26,1871 

10, 1878 

May 

15, 1873 

July 

27,1871 

Aug. 

2,1871 

Au^. 

3,1871 

Aug. 

7,1871 

Aug. 

6,1971 

Aug. 

6,1871 

Aug. 

Aug. 

10, 1671 

Aug. 

10,lrtl 

Aug. 

11.1871 

Aug. 

14,1871 

Au|^. 

16.1871 

Aug. 

16, 1871 

Sept. 

Sept. 

14,1871 

Sept. 

5,1871 

ny  Google 
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Table  VIII.— LuI  of  placa  for  irhidi  ifolirai  iavt  been  requitUJ,  Icc—Ctaniavti. 


Cauads — Farther  Point 

Coburg 

Collingwood 

KpriDglield,  Uisaouri 

Port  Hurou 

Yankton,  Dakoift  Territory. . 

Maaon  Ciiy,  lona 

OroQo,  Miuoe 


Belize,  LouUian  a ) 

Fort  Morg»D,AlHbam> > 

Waco,Tei(ls } 

Fort  Baudall,  Dakota  Territorj.. 

Pika'aPeak 

Ilniver'ty  of  Michigan,  Ann  Arljor. 

Canada — Fort  Gariy 

Founlaia,  Colorado  Territory 

Erie,  Pennsylvania 

Bangor,  Maine — 

■  Vineyard    Haven,    Massacbu- 


Newport,  Rhode  Island 

Cape  Ann,  Maasachiuetta . . 

Wytheville,  Virginia 

lowaCiiy 

HaDasaas,  Virginia 

Quincy,  lllinoia 

Dover  Point,  New  Hampshi 
Wilmington,  Delaware 

New  Haven.  Connecticut.. 


Additional   gtationa   on  e> 
shore  or  I^ke  Michigan. 

Additional  ataliong  on  moiin-\ 
taini  of  Virginia.  i 

Additional  statiouH  on  weetem  | 
slope  of  Mississippi  Valley,    j 

Nobscoe  Light,  Honomdy  Point, 

CnpeCod.  Massachusetts. 
Sonthweat  Paaa,  Pass  ft  I'ontre.. 

Staunton,  Virginia;  Christian- 
bnrgh,  Virginia;  Bristol,  Ten- 
iK^see  ;  Easton,  Pennsyl- 
vania ;  llarrisbargh,  Penn- 
Kylvaniit;    Winchester,   Vir- 


Oswego  Board  of  Tra<J»,  by  J.  L.  Mc- 
Whorter. 

John  E.  Worth,  for  Gteeoo  County  Agri- 
cultural and  Mechanical  Society. 

Board  of  Trade,  Buffalo 

Hon.  H.  K.  Armstrong,  Delegate  House 
of  Beprasentatives. 

S.  V.  Clevenger 

T.  O.  Eouley,  secretaij  Cnro  Gordo 
County  Agricultnral  Society. 

U-  C.  Feroard,  Maine  State  College  of 
Agriculture. 

Agent  and  captains  of  Morgan  Steam- 
sbip  Company. 

B.  J.  Percy,  for  Missouri  Valley  Tele- 
graph Company. 

W.  W.  Allen,  Colorado  Springe  colony.. 

Piofessor  G.  B.  Horrimsn 

N.  McDongall 

R.  F.  San?-,  editor  El  Paso  Ranchman  .. 
Hon.G.W.Scofield.M.C 

C.  A.  Bontelle,  editor  Whig  and  Courier. . 
Professor  J.  E.  Hilgard.X'nited  Stote* 

Coast  Survey. 

Daniel  W.Stevens 

BeT.  Thomas  Uill 

Hon.  H.  B.  Anthony,  United  Sutes  Sen- 
ate, forward  ing  memorial  of  .29  dtizens. 

Captain  S.  A.  Day,  United  Stales  Army . . 

Hon.  B.F.  Butler,  M.C 

Hon.  W.  Terry,  M.C 

John  P.  Irish 

George  C.  Round 

H.  A.  Hill,  secretary  National  Board  of 
Trade 

John  B.  Stivens,  mayor 

Board  of  Trade 

Hon.  S.  W.  Kellogg,  M.  C,  inclosing'^ 
petition  of  citizens j 

Thomas  Trowbridge,  president  Cham-  ( 
ber  of  Commerce 1 

Faculty  Sheffield  Scientific  School, Yale 
College J 

Hon.  H.  H.  Holt,  Michigan  le^alature. 

G,  C.  Wedderbum,  secretary  Virginia  > 

Telegraph  Company.  > 

L.  A.  Uobright,  Associated  Press ) 

George  P.  Plant 

W.  H.  Scudder 

B.  P.  Fansey,  committee  of  Merchants' 

Exchange,  Saint  Louis,  Missouri. 
B.   B.  Forbes,  recommended  by  Hon. 

James  Buffinton.  M.  C. 
Thornton     A.     Jenkiiu,   rear-admiral. 

United  States  Navy. 


Aug. 

a'.i 

Sept. 

i-.i 

Sept. 
Oct. 

:>.i 

Aprd 

6.\ 

Oct. 

l!,l 

Ocl. 

31,1 

Ne%-. 

9.1 

Jnly   Ji-l-: 

Nov.  ai' 

MaRk30.i-; 


Jed.  Hotchkiss  . 


n,gti7cd  ay  Google 
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Tumanda,  KaD«aa 

Ulu^k  Dome,  Black   UuauiBin, 

Korth  Carolina, 
rbarlotte,  Now  York 

C^UitllD,   AltOODB,  OU     PeilDBJ'l- 

vauia  Central  Railroad. 
I'iiiv«r»ity  of  Mianesota,  Min- 

upapolij. 


t:ji.h  of  ilio  State Afcrionltural 

Collr^s. 
ColuinbuB,  Ohio 

Xcrwich  Ualverail;,  Northdeia, 


(irpni  Katihalee,  Bald  Mountain, 
North  Carulina. 

Ufpo«l,  Sew  York 

llpilmtn  Dale 

(.'ulorado  Sprin|^,  Colorado 


N'r'.c  Albany,  Indiana 

Miirjiand  Agrienllural  College.. 

iMn  Antonio,  Tclaa 

Al^AQta,  iivoTgiv,. 

AiLlium,  Alabama;  Anicnltur-t 
al  and  Mechanical  College  of< 
Alibama.  ( 

llai ine,  Wiscontin 

I  ijilfD^bnrgh.  N.  Y 

I'lHttubuieh,  New  York 

■"wantf,  rentiMSee 


^riiark  Cullo^,  Delaware.. 

'  'I'Tn  liajr,  Wiwoiuin 

Kpuosha,  Wisconsin 

^V.i^air,  Indiana 


A^Lm,  .Svnlb  Carolina.. 


M.  D.  Kills 

Williara  Cain 

J.  Eaton  and  thlrtj-five  others 

David  Peeler 

William  W.  Folwell,  president 

Hod.  a.  J.  Boreman,  United  States'! 
Senate ■. 

Alexander  Martin,  president  West  Vir-  I 
ginift  University --  ? 

Hon.  J.  C.  McOrew,  M.  C 

Hon.  Frank  Hereford,  M.C 

U.  K.  Davis ) 

George  C.  Stnrgisa 

J.  B.  Boivman,  regent  Kentucky  Uni- 
versity, and  otherii. 

J.  H.  Kljppart,  secretary  of  Ohio  State 
Board  of  Agriculture. 

Captain  C.  A,  CurtU 

A.  R.  Harris 

Rev.    J.  T.   Freeman,   tbrotigb    Hon, 

Georjfe  E.  Harris,  M.  C. 
Charles  W.  Jenks 

G.  W.  Hanford 

S.  P.  Heilman 

Robert  H.  Lamborn . 

J.  li,  Stephens 

F.  C.  Johnson,  Indiana  Slate  Board  of 

Agricnltnre. 
F.  C.  Johnson,  Indiana  State  Board  of 

Apiculture. 
A.  R.  Davis,  president  board  of   tnis- 

Thomas  G.  Williams 

Hon.  John  H.  James,  mayor 

William  C.  Stubbs 

John  B.  Read 

W.  H.  Jenison 

Mayor  nad  council , 

Hon.  W.  A.  Wheeler,  M.  C 

Hon.  John  Rogers,  M.  C .... 

John  L.  Cooper,  through  Professor  Jo- 
seph  Henry.  Smithsonian  Institution. 

William  D.  Hackey,  secretary 

Hon.  P.  Sawyer,  M,  C 

Wallace  Mvffatt 

Marshall  H.TParks 

Daniel  Tyler 

Dr.  Alfred  Milller 

F.  C.  Johnson 

P.  Hombrook,  inrveyor  of  customs 

Thomas  P.  Britton,  president  Vander- 
burgh County  Agiicnltaral  Society... 

John  Ingle,  secretary  TanderburKb 
Coanty  AKiicnItural  Society. 

Charles  II.  UutterSeld,  mayor 

Hon.  F.  A.  Sawyer,  United  States  Sen- 
ate, and  sixteen  citizens. 

J.C.Derby 


March  5,1872 
March  15, 1872 


1,1372 
I,ie7-.i 


April  5, 187a 

April  ll,IS7-2 

April  12,1872 

April  12,1872 

April  19,1872 


May  18,1872 

May  25.1872 

May  28,1872 

June  10,1872 

June  11,1872 
June  13,1872 
June  20,  1872 
June  24,1872 
July  8, 1W3 
July    10,1872 


July    16,1872 
Sept.     a,  1972 

.>glc 
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Winona,  Misa'iBsippi 

Kntaw,  Alabnma 

Belfast,  Maice 

Ithaca,  New  York,  Cornell  Uiii- 

Straits  of  Mackinac 

Carthage,  lUinoiB 

KutztowD,  Feniuj'lraDia 


A.M.  Rafter 

W.  8.  Bird 

George  E.  Brockett 

A.  D.  White,  president ;  priition  of  lev- 

enty  five  citizens. 

Roja  J.  Cran, 

L.  F,  M.  Euterdajr :    petition   of  one 

hundred  and  fivp  ciiizfos. 
A.  R.  Homel,  principal  Kejilone  Slate 

Normal  School. 


Date. 

JdIj 
Jnly 
Anj[. 

20,  \?:i 

20,1^2 

Aug. 
Sept. 

7, 1«T3 
2,lFffi 

Sept. 

13,1;^ 

Mune  at  orgtinitstlon. 


Monroe  Count;  Agricaltural  Soci- 
MaiiklngiuD  Count;  Agrtcaltanil 

Lonlavtlfe  uid  Jefferwin   Coantlea 

Agrlflultural  Socictv. 
EehnvlecCannty  Aerlcoltnnil  and 

Ufcbinti'al  Society. 
Hisbland  Counly  Asrlcultaral  S(t> 

Arkaniu  Btata  Aericnllnriil  and 

Hecfaanlal  Socle  iv. 
Bertie  County  AEiicultorBl  Sooiety . 

tiHDita   County    Agricultuiil  So- 


■vrord  Connly  Agrlenlinn 


•  CoBUt;  Agrtcnltural    So- 


gaHtoga  Coonty  AxrlculCnral  So- 

ciolj. 
UHrlmConDtyAerirnltanilSorielT. 
Call rnrnla  Slate  Uuuril  o[  A^rlcul- 

Maeou    Cmmly    Froil    Growi 

illvnurl  State  Boonl  of  Ai;ri( 

JukMm   CoDOty  Agticnltnnil  So- 


cletj. 


SUte. 

India  a 

TH.M»llDw 

Ob- 

R.  g.  UenfaoD, 

Kentucky 

Arkanua 

AibeitCobon   

Dexter  Wltler 

Now  York 

Luther  Kauell 

(i.  Pomrrsy  Koch... 

Mlchlian 

rftSS".:::::::: 

||a|ja»~' 

New  Jersey 

A.  W.  McPhenon 

Rev.JohnK.  Worth... 

0«.H.Kinp.bnry.... 

M.aP.noiMHt 

B.RBeBmlry 

NowTork 

ES.Koblu(OD 

niinole 

fe^'iSs^";.- 

UavlaMukley 

J.Kl'.rrB, 

JicollDuuKU 

Faa^offloa  addnaa 

BloomlDinra,  Tat. 
Zaii«TiIle,a 
Lanl«Tllla.Ky. 
Gleairood.  Ub. 


Little  Bock.  Alt 
WlndHT.N.C 


Coapentown.N.Y 


nnnwiUnlle.Pa 


rln^U, 


IlockTUIe,Coii>. 


SilnfLoolaillo. 


•'8'^ 
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NuLo  of  orguliBUoo. 


Pike  Cnonty  AgiionlUml  Soclelf . . 

GTcma   Cnunt;    AftienlCiinl  So- 
York  CouDtj  AgrlcDltiinl  Soclaty. 

AlUmakco    Counly  AErlcultnnl 

County. 
Bav  lH-rrict  )IorUcultarsl  Society 

ur  C>li/oroliu 
Uaine  fiounlof  Asiionlture 


TuKoU   CoDDty  AETlcnltunl  So- 
clely. 

Central  lawn  District  Aerii:i1ltutiil 
AnaocEiitiuu-  i 

Sonth  CarolLna  Ajnicnltural  asd  ■ 
Uechauical  Suclcly. 

Conn  Hllcat  State  Buard  of  Agrl- 


SUIc. 

Georgtn 

NewTotli.-., 
Pinmaf  iTBDia . 

California 

Maine 

Uicbigan 

SoDtli  Caniina 


■e  Herticnltuna  Society. 


Fnpe   Conuly  Agrlcnl 
Hidil<llm>i  Cnuiily  Fa 


a'  Clul) 


ilatc  Bonn)  of  AKTicnl- 

HDd  Sncirly  for  tbe  £n- 

oo  fonply  AKrioolturol 

at  Illinoia 

e  Hortlcultaral  Society, 


Bnidler  Coanty  Agrlcnltural  u 
Uecnanical  H^citfty. 

leva  StateAgricaltural  Boclety 

Camll  and  Choctalr  CdddUus  A 
rlcnltaral  Society. 

BetmcDt  Farmera'  Clab 


J.&Pope 

J.  U.  Uitchell.. 


G.C.Uoit 

JobnKvani  .... 
G.  A.  Hrtkert, . 


rroIG.l.Good«lB.. 
ProE  C.  B.  Hamlin  .. 


.    CfttskllLN.  r. 

Do. 
.    York.  Fa. 

Do. 

Do. 

kti  FranciicD,  Cat. 
Do. 
.    _.-ooo,Me. 
.    UoK'UoiuColl'ge.Brana. 
w^^k,  Mb. 
Colby  Diilv'y.  Water. 

vllie.  Ue. 
Bo  V  dul  ikCoH'cd,  Bniua. 
wick,  Mf. 
.    Naplea.  Me. 
"  ove.Mlch. 


V.Cate 

Dr.  F.  F.  Porohf  r 

"  .  T.  T.  Robertson  . . 

LJ.KTbomaa.... 

IU.E.H.  Hido 

ID.  Tbos.  a.  Uutler . 

3.Collira 

.  J.D.Foote 

J.F.Saule 

—  Slimaon 


n.  FoCbeHug 
T.C.Johnw.^;: 


Rbede  labuid . . 

Saw  York 

niinols 

7enaaDt 

Mlasiaalppl 
MlMlHlppl... 


K.H.PirpPT 

Prat'Chaa.  iJrBcMc 


Prof.H.M.5oeley.. 
PrDr.E.Brainerd... 


Maplea.  i 

FalrOro 


■WiunaborunEb,  S.  C. 
C:inmbia.  S.  C. 
SUffonl.  Coun, 
NorwBlk.  Conn. 
CulllDiivllk.  Cnun. 
Term  Haute,  Ind. 

Do. 

Do. 

Do. 

Do. 
,    Mor^aoil,  Ark. 

Du. 
.    RiWKltrille,  Ark. 


.   Kew  Albany,  Ind. 


.    Soath  Uartford,  M.  Y. 


.  MIddleliury  C' 
Ulddlebnry.  V 

.  Mlddlebury  C< 
MIddlebury.  V 
Nowporl,  Vt. 

.    Iraabargh,  Vt. 


J.  C.  Uornn ......  I  Dch 

Dr.  Q.  A.  Long Do. 

Peter Meltmi^ :  Cedar  Falln.Inwii. 

8.B.BeHltt.Jr I  KairleGmvo.  Iowa. 

J.H.8ba<trr i  FalrfleW,  Inwa. 

A.M. Halter Winona,  M lag. 

T.  J.  Bloclunore ,  Du. 


.Coogic 
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State. 

Committee. 

P«M4tfM.Ultv 

Broome  Connlj   Agricultural  So- 

Bureau   County  Agrieultural  Bo. 
EsMiCoontyAertcultnra]  Society 

New  York 

Atch,  Stone 

oJw.lSJr."^::: 

Dd. 
PriDCrtaD.111. 

Ua«»chuaelta.. 

«s.£^^:?;;.-i 

ssr^ 

niinola 

Jo  Daviena,   La  Fayelle,  and  8U- 
Manball  County  Agricultural  So- 

^^■^^T' 

Wati.n.m 

niinois 

WiKonsin 

WaiipacB   AEricnlhiral   aud    Me- 

Chariea  Pennlel  

KK™-::::- 

.raneavllle.  Wit. 
W«.g™.Wi. 

Utchigan 

Minneeota 

In^linm  County  Agricultural  So- 

Uawn,  Ulch. 

cnltonil  Society. 

S'-r^K..-.: 

SprinaVol;..'  M-T 

Wm'Um  UcNee 

E.8.Bnnnl*ad    

0«.jje^W.Farn,er.... 

Ho. 
Do. 

olety. 
Hnmpbreya  Connty  Farmer'a  Clob. 

Penuijlvauia    . 

Rbt.  A.  A.  WlboD  ... 

ciety. 

Atlanta  Union  Cenlnl  Agricnltu- 
ciety. 

A.  K.  Lankfotil 

Steuben  Jenklna 

gj-B/c^^-:::- 

WyoniiuR.  Pt 

Wilknibam.  Pa 
Plttaton,  Pa 
SnaDton.  Pa. 

Iowa 

Wlacmisln 

Daniel  McrarUud' „" ' 

mclS;™. 

Stephen  Rod  ftBd 

C.8.Thurb*t. 

W.H.P.)lDgan 

Chester.  Iowa. 

EltinglsD.  Wu. 
r.twnrillF.  Wii  ^ 

iCTSSS!-.:::- 

Oakw  Bottam  >•■  ■ 
Anbia.  Ohio. 

Hlclilgan  SlaU'  Pamolni^ciil  Socleii 

LaTnolllo  Couuif  Agricnitun]  3a- 
elBtj. 

ShebmKsn  Connty  German  Aitrl 
cultural  and  Trades  A««>ciatlon. 

■Waln-ortli  County  Agricultural  So- 
ciety. 

Michigan 

WiMjoniiln 

A.  T.Lbderman 

C.L.  Wbitney 

£d<rard  Bm&eld 

Gcone  WllkiHB 

G.L.w^i^San..:::: 

FcH.  Stoeiwer 

Frederick  UaM. 

Thomas  Btaekalook:;: 

Do 
Da 

cCrUtBuilre:::::: 
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State. 

Comailtt«k 

Poatofflce  addteiui. 

Cbarlea  City,  Iowa. 

Indiana 

Prnr   Connty   Agriraltoral    and 

IiaTisConntyAgrlcQltondSmdetj. 

1. 1.  Wheeler 

Do. 

Do.     ■ 

Bloom  field,  Iowa. 

I'tab     ConDty    Asrlcallural     and 
Home  MaonfacCuriug  Soolaly. 

Unlarlo  Coonty  Agricnltnral  So. 

William  Htll 

Now  York 

Tirginla 

liebraaka. 

VSTS'-i"- 

UaDlel  Gtaves 

■""C"'" 

Rev.  George  R.  Barr  . . 

I.akc  County  Agricaltnnl  Society 

Tbomae  Coaby 

P*lne>TtIle.Ohi^ 
Do. 

S""a",T 

S.W.Pctenan 

CIorii.dB.Iowa. 

Kina^B  Creek  Yallry  Faraiera'  CInb 
r.rr..O«t.lQ  CountJ  Agricotuiral 
Sucirty. 

Sis??::::-.-: 

M„JC,,,.I.,.. 

I^ls;::::;::- 

SSr'' 

tnral  Society. 

wiiiiiniA.^n::::: 

Turlwtvllle,  Fa. 

»SJf*i:::::: 

dS" 

Albany,  N.  Y. 

Virginia 

Pik*  Coantj  Agrlcultoral  Society 
ShlJindoab   Valley   AErlcnltnral 

wSenibnrXs-T. 
Wlnchealer,  Va. 

harlcaW.OaborD.... 

Eilmand  Pendleton.. 
Dr.  W.J.  Best 

WatKiaaaee  Conntr  Contrnl  A^- 
ciiltaral  and  HoMlcoltnral  So- 

„.j,,o  C.„.„  ««.-..,^  ^ 

1>naraae«  Central  Fair  Aaaocla- 
.IfTtry  CooDty  A  srieoltoral  Society 

Steuben  Coaoty  AdrttulWral  Socl- 
H..rticiiJtnr«lgoclety. 

WllUam'Coleman";'. 
William  Kinebart.... 

StS-fiS'::::: 

P.M.  Mew  ton 

Hiram  Walker 

TboiDaaH.  AnatlD... 

«■■??£!=.-;■.:::: 

Ur  J.O.  HamlltAD... 
Georio  H.Jackaon... 

WillUniSbepbard.... 

MIHwoihI.  Va. 

arcKK.Y. 

I'ariab,  N.  Y. 
Mnrfree.boro,T..nn. 

New  York 

Tenneaace 

niinola 

Nbw  York  .... 
lUlDDla 

W.W.Mnrpby 

G.W.Vannban 

Madella,U>nn. 
8nlll™,Iilln(dt 

inyGoogIc 
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Name  of  oipuiUatioii. 

Slate. 

Commillee. 

George  W.  Dow. 
M.Maa,7. 

Charles  G.CoTtu. 

Oeorve  S.  Hauid. 
John  H.  Vought. 

Ohio 

DistrictofColombU.j 

MichlRan j 

Illinoii \ 

WiscoMtn ' 

W.u'Walker. 

Board  of  Trade  Of  WuhinptOD 

C.A.  Kin^. 

J.  W.  Thompson. 

R.  M.  Hall. 
J.  Aipinnall. 

E.  W.  Hudson. 
C.  Randolph. 

E  T.  Lawrtmm. 
Thomaa  O^eld. 
M.  D.  Row. 

Robert  S.  f  erklD*. 
John  L.  H.tbaway. 
J.  B.  Merrill. 
L.R.Dunind. 
James  Whitwonh. 
R.T.Eirkpatrick. 
Doctor  W.W.  Berry. 
E.D.HickB. 
M.  a  Cocfarill. 

Maryland 

Oonoecticut 3 

California 

Ohio 

South  CwoKna 

Sooth  Carolina 

Tennessee 

H.L.Wfaitridee. 
R.R.Sirkland. 

Board  of  Trado  of  New  Loadoa 

Board  of  Trade  of  San  FranciwM 

J.  Hall  Plewants. 

R.S.  Raymond. 

Jimas  T.  Skinner. 

Georn  P.  Bonn. 

R.  R.  Sn&in. 

J.  De  Freney. 

B.G.8neath. 

C.  A.  Low. 

R.  E.  Witulow. 

R.  F.Lyon. 

J.C.fWe. 

E.  H.  Froat. 

W.P.Hall. 

T.W.DawMiit. 

HoD.GeonreA.TT>nb«)B 

Chamber  of  Comnierco  of  Charloitoii  .. 

ChMDber  of  Commerce  of  Hemphit . . . . 

E.  LaGtte. 

Hon.  J.  TbompwD. 

Colonel  DnprM. 

J.L.HcWhorter. 

A.  H.  Foilinr. 

W.J.UaleoOn. 
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Name  of  otganiMUon. 

Btale. 

Committee. 

Nebraika 

A.D.Jono«. 
G.  H.  CoUina. 
M.  Stepbena. 
Colonel  J.  Patrick. 
0. 0.  Hoiuol. 
JosboaA.Eaton. 

erter. 

-'- ! 

Georee  Scbofield. 
C.  H.  Farley. 

Bo«rd  of  Ttftde  of  PbUadelphla 

M.  N.  B!ch. 
Henry  Winsor. 
Thomas  C.  Hand. 
Thomas  L.  Gillaspie. 
George  N.Taltham. 
Geo^fe  N.  Allen. 
James  Hand. 
C.  Foraylh,  secrelary. 
Charles  Green,  president. 
Kobert  N.Gourdon,  vice- 

president. 
A.  H.  Van  Bokkelen. 
George  Harriss. 
W.L.DeRo.«!tt. 
Dr.  S.  K.  JackiOD. 

Chamber  of  Commereo  of  8a»»oDab... 

Georgia ) 

Cbamber  of  Commerce  of  Wilmington . . 

North  Carolina J 

Vinrioia 

Indiana 

Minnesota 

Vermont 

Miwouri J 

Tewu 

Louisiana 

Penniflvania 

Board  of  Trade  of  IndianapolL. 

Chamber  of  CocamBrcB  of  S^nt  Pan!. .. 

E.C.Lindsey. 

D.  M.  Berry. 

E.F.Coi. 

John  E.  WrlgbL 

W.  E.  Nofainger. 

8.T.Bowen. 

R.  Ormaby  Sweeney. 

Rev.  John  Mettocln. 

J.  Fletcher  Williams. 

G.  G.  Benedict. 

MrrchaaU'  Unioo  Exchange  of  Saint 
Louie. 

Chamber  of  Comnierce  of  OnlveetOD 

Professor  McK.  Petty. 
George  D.  Plant. 
K-P.^Tanev. 
W.  H.  Scndder. 
J.  S.  Thrasher. 

C.  0.  Forsbey. 
George  Williams. 

Cbamber  of  Commarceof  Sao  Diego... 
Pbiladelphia  Countr.Medlcal  Society.. . 

George  A,  Pike, 
UouglasB  Gnnn. 
C.  A.  Jones. 

J,  8.  Gordon. 
Lawrence  Tiirnbull. 

T..„ j 

William  P.  Milby. 
Robert  J.  Clark. 

Jianola. 

1 

F.  E.  Hughes. 

inyGoogIc 
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Paper  A. 

A  MANUAL  OF  MILITARY  TELEGRAPHY  FOB  THE  SIGNAL  SERVICE, 
UNITED  STATES  ARMY.  EMBRACING  PERMANENT  AND  FIELD  LKES; 
PREPARED  UNDER  THE  DIRECTION  OF  THE  CHIEF  8IGNAL-0FF1CEB 
OF  THE  ARMY. 


This  work  U,  m  its  title  ini3icfite».  a  moDtiil  of  militaiy  tel^rapLy,  and  ii  tDteoded  dhfI; 
to  furnish  to  officers  of  the  United  Statea  Army  each  information  m  wit)  enable  Ibem  v 
piitablish  and  msiijlBin  ttlei^raphic  communlCHtion  beCvreen  force*  in  the  field  or  pwW 
covered  by  military  operalioas,  as  between  the  center  and  wiogs  of  an  artnj,  or  an  tn; 
and  its  base  of  operatioDs.  includlnff,  of  coarse,  intermediate  points  io  either  case. 

The  Morse  or  Americun  ByHtem  of  telegraphy  is  (fae  one  proposed,  and  no  attention  i>  pi' 
toothers.  Two  kinde  of  lioes  are  described,  but  they  diEfer  merely  in  weieht  and  liv' 
material  and  equipment :  one  intended  for  contioned  nse  upon  fixed  ronles,  being  the  ardi 
nary  American  line,  and  herein  called  permanent,  and  the  other  intended  for  nae  with  moi 
ing  columna,  being  composed  of  lighter  materials,  more  simply  equipped,  portable,  capatir 
of  being  rapidly  erected  and  as  rapidly  taken  down,  and  provided  with  meanH  of  tiansponi' 
liou,  and  a  drilled  force  to  handle  it,  denominated  field-lines. 

Sufficient  elementary  information  is  given  to  enable  the  student  to  nDderatand  tbe  principlf 
which  underlie  the  work  he  has  to  perform,  witbont  attemplinj;  b  scientific  trwtiae,  sni 
lecliuicaliiiea  have  been  avoided  as  far  as  seemed  practicable.  Reference  is  mado  toworkio. 
electrics  and  telegraphy  for  information  of  a  character  too  purely  scientific  to  be  embncn' 
iu  this  manual,  cbiefiy  to  the  Modern  Practice  of  Telegraphy,  by  F.  L.  Pope,  esq. 

The  two  varieties  of  lines  are  treated  of  separately,  and  each  in  the  same  manner:  lutt- 
riaU  of  line,  method  of  preparation,  tools  for  and  method  of  erection,  eqoipineDl,  method  ■ ' 
working,  and,  in  case  of  field-lines,  drill  of  the  force. 
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Pakt  r.— PERMANENT  LINES. 

Chapter  I, 

MateriatB  for  permanent  Knet  are : 

First,  RQpportii  which  may  be  considered  ai  of  three  kinds  only,  tii,  posta  or  polM, 
(■rowiiig  trees,  and  buildinfra ;  tlie  Gtst-named  lo  be  used  whenever  practicable,  the  mcod4 
to  expedite  matters  in  bnildinft  a  line,  or  upon  a  roate  where  timber  of  the  proper  uie  for 
posts  is  diRicuIt  to  procure  or  transport,  (as  in  foretts  where  are  no  roads  or  bad  oiMS,)  and 
the  third  in  cities  or  towns  where  it  is  not  deairahle  to  ael  posts  in  the  streets. 

Posts  iihouid  be  of  such  timber  as  is  beat  able  to  resist  decay,  snch  as  red  cedar  or  black 
locnst,  either  nf  which,  if  of  proper  size  and  well  seasoa^d,  can  be  expected  to  last  &om 
thirty  to  fifiy  years ;  and,  failini;  these,  of  white  cedar,  tpmce,  white  oak,  chestnut,  sassa- 
fnu,  yellow  pine,  or  cypress,  all  of  which  may  be  made  to  last  welt,  say  from  ten  lo  fifteen 
years.  la  emergency,  and  for  liijcs  not  expected  to  lost  for  more  than  two  years,  almost  any 
timber  will  answer  j  even  Cottonwood  can  be  uspd  for  one  year.  While  cedar,  spruce,  and 
saasaftas  are  desirable  material,  beiofr.  when  setwoned,  extremely  light  and  endaring  wcIL 

Posts'sbould  be  the  bolls  or  stems  of  yoang  trees,  straight,  free  from  large  limbs,  at  least 
25  feet  in  length,  and  not  less  than  f>  inches  in  diiimeter  at  the  top,  or  small  end.  They 
sbonld,  when  practicable,  be  cat  and  the  hark  be  removed  six  months  or  more  before  tbej 
are  used,  to  allow  them  to  season,  and  Ibis  is  urged  for  the  double  reason  that  such  prepara- 
tion adds  greatly  to  their  endurance  when  in  position  in  line  and  reduces  the  labor  and 
C0S1,  of  transportation  and  erection.  Tbey  might  be  still  further  guarded  against  decay  by 
injecting  their  aubslance  with  any  of  the  substances  which  have  the  property  of  coagutaling 
the  albumen  of  the  wood,  such  as  carbolic  acid,  the  solution  of  the  sulphate  of  copper,  or  others, 
bat  the  exigencies  of  military  service  will  seldom  permit  Uie  delay  necessary  for  thsae  pro- 

Where  posU  such  as  have  been  described  cannot  be  had,  others  may  be  sawed  firom  larce 
timber,  and  in  this  case,  the  sap-wood  being  removed,  the  pests  will  not  decay  ao  iwi^y 
during  the  first  year  or  twn,  and  may  be  made  somewhat  smaller.  For  sawed  posts,  SS  fret 
lon^r,  G  inches  square  at  the  butt,  and  6  by  3  inches  at  the  tnp,  is  a  good  size. 

When  trees  are  lo  be  nsed  as  supports,  care  should  be  taken  to  select,  if  possible,  sncb  M 
have  but  few  limbs,  and  those  at  a  height  from  the  ground  exceeding  that  to  which  il  is 
desired  lo  raise  the  line,  and  sparse  foliage  or  small  tops,  such  being  less  liable  to  be  moved 
or  thrown  down  by  high  winds.  In  open  coantry,  where  trees  are  used,  it  will  be  well  to 
trim  them  very  closely,  for  the  purpose  of  reducing  the  surface  eipoted  to  tbe  wind.  A 
tree-iOHulator  should  a1ways.be  used  upon  trees,  which  will  be  described  io  Its  place. 

When  it  is  necessary  or  desirable  to  use  buildings  as  supports,  the  linesboula  be  run  over 
their  tops,  resting  upon  as  few  supports  as  possible,  and  great  care  must  be  taken  lo  attach 
lirnily  and  insulate  well.  These  are  the  least  desirable  of  all  supports,  and  rales  can 
scarcely  be  laid  down  for  their  use.     The  builder  must  apply  general  rules,  and  exotriae 

Sreat  care,  as  lightning-rods,  metallic  roofs,  gutters,  water- conductors,  and  many  other  such 
angers  are  in  his  route,  and  must  he  svoided  or  guarded  i^ainst. 

Secondly,  insulaters  :  and  upon  the  quality  of  these  depends  the  working  of  the  line.    By 
Insiilalion  is  lo  be  understood  the  severing  in  any  manner  the  electric  connection  between 
re  of  the  line  and  the  earth,  except  at  points  where  sncb  connection  is  purposely  made. 


in  order  thai  the  current  be  compelled  to  flow  in  the  wire.     This  end  is  to  be  aliained  br 
attaching  to  the  support  some  non-conducting  body,  to  which  the  liae-wire  may  be  attached. 
Strictly  speaking,  there  are  no  non-conductors,  but  those  sabstancei  which  are 


rated  OS  such  are  the  worst  condnctors,  and  are  usually  spoken  of  as  non-eonductois.  (S«e 
Pope's  Modem  Practice,  page  )0.)  Such  non-conducting  bodies  are  in  numlwr  many — 
gloss,  and  all  vitrified  substances,  the  resins,  dry  woods,  oils,  and  all  cereous  eubatancei. 
silk,  cotton,  &.c — but  from  the  lint  we  may  select  two  classes,  vitreous  subalances  and  ru- 
ins, as  applicable  to  the  purpose,  the  others,  either  from  their  becoming  partial  condncton 
when  wet,  as  wood,  flax,  silk,  &c,  or  from  their  fluidity  tt  ordinary  temperatures,  as  oils, 
&c.,  being  valueless,  or  nearly  so.  Glass  is  the  substance  usually  depended  od,  and  its 
almost  universal  adoption  by  telegraph -bull  dors  is  evidence  of  its  superior  practical  value. 
Either  simple,  or  as  covering  eartlienware  or  porcelain,  it  is  the  substance  in  cumman  ose 
wherever  telegraphs  have  been  built,  except  in  subterranean  or  submarine  lines. 

One  form  uf  insulator  is  shown  by  tig.  1.  It  consists  of  a  glass  cap  4  inches  in  height, 
H  inches  In  diameter  at  and  for  'H  inches  from  the  top,  and  of  a  bell-Bhape  below,  so  that 
the  diameter  at  the  bottom  is  3  inches.  The  glass  is  one-fourih  of  an  inch  io  thi'ckness.  A 
brad  or  pnjeclion,  one-eighlh  of  an  inch  wide  and  high,  at  about  one-fourth  of  an  inch 
above  the  swell  of  tho  hell,  forms  a  seat  for  tbe  wire  and  prevents  it  from  being  altpped  oier 
the  tnp  of  IliD  insulator. 

This  may  be  attached  lo  the  posts  by  a  pin  in  the  top  of  the  post,  as  shown  in  Fig.  2,  ot  lo 


■ri-ipllon  or  tbe  proi 
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the  side,  uihonnb}' Fig.  3,or  by  ■  croBa-ann.'aiBhoiTn  byFig.  4.  In  either  cue  the  glau 
cap  should  b«  made  In  Gt  tbe  peg  or  bracket  anoKl;,  lO  as  to  be  Dot  eaaily  removed,  and  a 
good  plan  ia  to  hare  the  peg;  or  bracket  made  sligiilly  smaller  than  the  cavity  \a  tlie  glass, 
aud   make  the  Gt  br  liiyen  of  ri.  i 

cloth  (old  tr-  -'-'^  -■-■'    '-  "■    ■ 


preparation,  wben  dry,  cb- 
menla  glass  and  wood  so 
firmly  that,  when  tbe  glais  is 
brokeD  by  violmce.  the  frag- 
metils  are  oSiea  held  in  place, 
aud  so  a  partial  insaUtlon  se- 
nured.  When  the  peg  is  used 
in  the  top  of  the  post,  it  should 
be  secured  against  decay  by 
the  wme  expedient,  or  some 
other  which  will  prevent  the 
water  which  falls  upon  tbe  top  J 
of  the  post,  or  any  portion  of  j 
it,  from  fiudiag  its  way  into 


Brackets  should  be  of  white  ash  or  oak,  one  foot  long  from  point  to  point,  cut  from  IJ-inch 
plank,  wedge-shaped,  as  shown  by  the  figure,  1  luch  wide  at  the  lower  point  and  SJ 
;„„u„  „ij.  „.  ,..„  ...„..ij„     Ti, ...^  p^  „^j^h  j^^  Insulator  is  placed  shonld  be 


aches  wide  at  ibe  shoulder.    The  p 


inmed  true,  of  a  size  lo  Gt  looaelv  in  the  insulator,  and  of  a  length  sufficient  to  lift  the 
edge  of  the  bell  1  inch  above  the  shonidcr  of  the  bracket.  Two  holes  should  be  bored 
tbroagh  the  bracket  lo  admit  Ibe  apike,  one  at  a  point  two  inches  below  tbe  shoulder,  and 
the  otber  at  one  inch  from  lower  end.  and  both  should  be  bared^  at  right  angles  to  the  sur- 
face of  tbe  bracket  which  is  in  contact  with  the  pout.  When  cross-arms  are  to  bo  used,  a 
seat  should  te  cut  in  the  post,  a  bole  bored  for  the  bolt,  and  the  cross-arms  secured  in  posi- 
tion before  the  poat  is  erected.  If  bolts  and  uuls  are  uof  at  band,  and  not  easy  lo  procure, 
cross -arms  may  be  secured  to  tbe  post  by  spikes;  it  is  a  question  of  economy,  (be  bolts 
enduring  longer  than  the  spikes. 

Insulators  may  be  of  slaied  earthenware  or  porcelain,  made  in  substantially  the  same 
furm  as  those  of  glass,  and  such  have  been  extensively  used  in  Europe,  but  American  tele- 
graphers have  not  found  them  profitable,  and  few  are  now  used.  A  very  convenient  form 
iif  insulator  has  been  and  is  used,  shown  at  Fig.  5.  It  consists  of  an  iron  stem,  ter 
'  '  «  of  the  arma  of  which  are  bent  at  a  right-angle  with  the  ci 
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parallel  with  the  axis  of  the  stem.  The  othA"  end  of  the  stem,  which  ii  aboDt  i\x  incbM 
lanfc,  is  covered  for  four  inches  with  hard  or  houc  rubber,  (so  cnlled, )  molded  Into  ntjlindft. 
tnpeiriag  slightly  Coward  the  end  of  the  stem  and  closely  embraciDi;  and  ttdbeiing  thi>ntci. 
On  the  oQter  surface  of  the  rubber  b  Bcren-threod  is  cnt,  and  the  insul&tor  is  screwed  into  t 


hole  bored  iu  the  under  side  of  a  cross'Smi,  or  of  a  piae  block,  spiked  to  the  side  of  tbepo^t. 

fay  which  il  is  intended  to  protect  the  rubber  from  moistnre.     Thisiasulatoris  strong,  cbv^i. 

Hud  durable,  hut  it  has  not  been  found  practicable  Co  exclude  moisture  so  as  to  preserre  the 

-,     -  rubber  in  its  best  state,  and  when  its  tur- 

•  '  face  has  become  roughened  by  exposure  iu 

value  is  much  reduced. 

Paraffineis  Almost  entirely  devoid  ofroD- 

y    dncting  power  or  caparity,  and  is,  (hfrf> 

\t    fore,  in  tDKt  respect,  a  desirable  sabsuim 

|!    for  use  in  iosutation,  but  itn  physical  cbar- 

tf    acterislics  make  Che  problem  difficult  of  >•'- 

i    tion.  One  form  of  in-ulaCor  which  depHut' 

.1    ujpon  this  material  for  its  value  is  »hoHii  u 

[■;    Fig .  fl.    It  coDBists  of  a  hollow  cylinder  o( 

I  cast -iron,  closed  at  one  end.  and  having  in 
iron  stem,  like  (hat  describpil  iu  tbe  prnvJ- 
ing  paragraph,  cemented  in  its  center  iinJ 
prnjectiug  beyoutl  its  open  end.  The  cem- 
ent nsed  is  composed  of  non-condncCon,  one 
of  which  is  purafline,  and  ihp  exposed  poi* 
tion  of  the  atem,  ibo  surface  of  the  cemi-ni. 
and  thp  inner  surface  of  tbe  iron  vyliuJtr 
are  thickly  coated  with  par»ffine.  Thii 
fbrm  is  coelly^,  but  bean  a  f^d  n^peu- 
tion,  and  am  hut  tie  effective  if  carpfullr 
made  and  used.  It  may  be  slticbed  Iu 
the  poles  by  being  inseitM  iu  a  bole  eotlif 
nnder  side  of  a  cross-arm  or  bbck.  like  the  hone-rubber  liook,  or  the  iron  shell  m»j  bs 
fumiihed  with  an  arm  Co  screw  inco  a  hole  bored  In  the  pole. 
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Another  form  !■  that  of  on  earthen  cup,  Htrong  enough  for  the  parpoae,  shaped  bd  as  to 
be  D*ed  iD  the  same  maiiQer  as  the  glass  iasulatoi  heretofore  described  and  saturated  through 
its  entire  labatance  wilb  paiaffine.  This  form  baa  Dot  jet  been  proved,  but  would  seem  a 
giiod  one  foi  climales  in  which  the  heal  of  snmmer  is  too  feeble  to  melt  the  insulating  mate- 
To  all  the  forms  of  insnlatoTs  heretofore  described  the  line-wire  is  firmlj  attached,  bat,  as 
thia  is  not  desirable  where  trees  ore  used  as  supports,  the  motion  of  the  tree  endangering  the 
continuitj  of  the  wire  or  the  attachment  of  the  insulator,  or  both,  a  farnj  has  twcn  oiten- 
sively  adopted  and  used  for  service  upon  trees  which  consists  of  a  blocic  of  glass,  three 
inches  long  by  two  inches  wide  and  high,  having  projections  at  each  end  on  three  of  its 
sides,  and  a  groove  or  slot  an  inch  deep  traversing  its  long  diameter  on  the  side  on  which  no 

Erqjections  occur.  This  insulator  is  attached  to  a  tree  by  being  fitted  into  the  top  of  a 
racket  and  the  bracket  spiked  to  the  tree.  When  in  use  it  sustains  but  does  not  confine 
the  wire,  (which  merely  lies  in  the  groove,)  and  the  glass  is  protected  from  wet  by  a  wooileii 
cap  nuled  upon  the  bracket.  This  insulator  may  also  be  used  on  cross-arms  by  mortising 
the  arm  near  its  end  to  receive  the  glass  and  using  the  cap.  As  will  be  seen,  it  is  not  well 
•  protected  Bg^nBt  moisture,  and  is,  in  that  respect,  defective. 

As  eipeaienls,  in  the  absence  of  any  accepted  form  of  insulator,  any  non-conductnr,  so 
disposed  that  the  line-wire  shall  come  in  contact  with  it  and  with  nothing  else,  will  answer. 
During  dry  weather  seasoned  wood,  especially  if  saturated  with  resin,  may  be  made  to  aap- 
port  line-wire,  and  signals  have  been  successfully  transmitted  over  fifty  miles  of  wire  so 
insulated. 

Thirdly.  Wire  for  permanent  lines  should  be  of  best  charcoa1-iron,  No.  S  standard  gauge, 
though  for  military  uses,  having  in  Tiew  saviug  of  weight  and  lacility  of  pultiug  up.  No.  9 
or  No.  10  may  be  used  for  lines  of  not  more  tLan  one  hundred  to  two  hundred  miles  in 
length.  It  should  be  annealed,  coated  with  ziuc  in  the  mauner  known  as  "galvanized," 
joined  up  in  half-mile  lengths,  the  joints  soldered,  the  lengths  run  into  coils  eighteen  inches 
in  diameter  inside  and  six  inches  wide  on  the  face  of  the  coil,  and  the  coils  seuured  by  four 
tie-wires  eqnldistant  from  each  other. 

Such  wire  should  show  no  sign  of  fracture  after  being  bent,  when  cold,  to  a  right  angle 
BDi)  again  straightened,  should  be  free  from  slivers  and  splits,  and  weigh  (No.  iU)  300,  (No. 
9,)  340,  and  (No.  8)  380  ponuds  to  the  mile-length. 

The  following  are  some  of  the  qunlities  required  by  the  English  postal  department  for  its 
Btandard  wire : 

1st.  The  wire  supplied  under  this  teuder  must  he  of  the  gauge  known  as  No.  3,  Birming- 
ham wire-gauge,  (diameter  .170  of  an  inch.) 

3d.  The  wire  to  be  highly  annealed  and  very  soft  and  pliahle,  and  to  be  galvanized.  The 
wire  roost  be  capable  of  elongating  13  per  cent,  without  breaking,  after  being  galvanized. 

3d.  The  wire  to  be  entirely  free  from  scales,  inequalities,  flaws,  splits,  and  other  defects, 
and  to  be  cylindrical. 

4th.  No  deviation  greater  than  .005  of  an  inch  either  way  from  the  prescribed  diameter 
will  be  allowed. 

5th.  The  whole  of  the  wire  to  be  passed  under  and  over  throe  or  more  pnlleya  or  Rxed 
studs,  placed  in  such  position  in  the  plan  indicated  as  shall,  in  the  opinion  of  tbo  engineer, 
admit  of  tbe  quality  of  the  wire,  as  regards  freedom  from  splits,  Iwing  sufficiently  tested. 

6th.  The  whole  of  ibo  wire  to  be  stretched  2  per  cent,  by  macliipery,  and  after  being 
stretched  to  be  coiled  carefully,  so  as  to  contain  no  bends  or  indentations,  but  in  all  rcspBcts 
to  resemble  newly-drawn  wire. 

The  coating  with  zinc  is  leas  important  in  dry  climates  than  in  moist  ones,  being  intended 
merely  as  a  protection  against  oxidation,  and  consequent  reduction  of  the  conducting  capa- 
city of  the  wire,  but  is  inexpensive,  makes  tbe  wire  easier  to  handle,  in  that  It  wears  the 
banda  of  the  men  who  handle  it  less  than  the  iron,  and  is  of  further  value,  in  that  it  ludil  in 
making  good  connections,  when  line  is  broken  and  rejointed  alter  being  erected,  by  pre- 
serving a  bright  surface.  Tliis  fact  becomes  of  importauce  where  lines  are  especially  liable 
to  damage,  and  unsoldered  joints  (made  hy  repairers  or  palrold)  are  frequent,  as  it  likely  to 
be  the  case  with  military  linesi 

For  that  portion  of  lines  which  traverses  buildings  for  the  purpose  of  conneeling  with 
iustruments  located  therein,  or  to  reach  the  mmn  batteries,  in  snort,  for  all  in^dours  work,  a 
copper  wire  should  be  used  of  a  size  sufficient  to  be  equal  in  conducting  capacity  to  the  line- 
wire — say,  for  a  line  of  No,  10  iron-wire,  a  No.  Id  copper!  No.  9  iron,  Ko.  17  copper;  No. 
8  iron.  No,  16  copper — and  such  wires  always  insnioted  by  a  covering  of  silk,  cotton,  or  flux, 
or  of  gutta-percha,  caoutchouc,  or  ballata.  For  ordinary  in-doors  use  the  silk,  cotton,  or  Sax 
covering  Is  best,  as  ihe  other  materials  named  deteriorate  rapidly  in  a  dry  air,  becoming 
brittle  and  detached  from  the  wire.  For  passing  into  and  out  of  buildings,  where  the  fall  of 
water  from  the  roof  endangers  the  insulation  of  the  line,  it  may  be  well  to  use  the  gum),  or 
some  of  them,  and  renew  the  wires  as  often  as  may  he  necessary  to  keep  them  iu  a  proper 
atate  of  insulation ;  though  by  saturating  the  fibrous  covering  with  sbellic,  or  other  rasin, 
or  better  still  with  paraffine,*  an  equally  good  result  may  be  obtained. 

oil)-.)— There  are  ■BTerBl  •db>l»nce>  kn«wn  in  eommorto  nnder 
HUd,  iruiilDeeDt  •ntnUnce,  tn»  ttoat  odor  sad  tsits,  Hinawbat 
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Where  copper  wire  is  cooDected  to  iron,  the  joint  must  be  prolccted  by  solder,  arm  ndk 
other  Diaoiier,  from  maigtnre,  or  k  local  g&lTsnic  action  will  reiult.  which  will  U  Ihc  mm 
time  reduce  the  condnclivity  of  the  line,  by  oxidating  the  Burfaces  in  contact,  aod  ianu 
ila  strength.  If  appliances  for  soldering  are  not  at  nand,  the  joint  can  be  pnumti\tj 
smearing  it  with  a  paste  of  while-lead  and  oil,  of  raw  mbber,  or  br  coating  it  wilhpinfiDt 
each  of  which,  however,  yields  to  climatio  influences,  and  U  infenoi  t«  folaeriag. 


CBAFTEn  II. 
The  tools  and  appliances  forbnildlnga  permanent  line  are  fitvr,  andcanbeprocarrdcuilr. 
most  of  Ihem  being  fonnil  in  any  ordinary  atock  of  harilware.  There  are,  first :  Am  foi  ftU- 
ing  and  prepnration  of  posts,  and  fur  clearing  the  way  for  the  line,  wliera  sdcIi  work  ii  I^ 
quired.  HatcheU  having  a  bit  i  incbes  wide,  a  head  or  poll  wilb  which  M  drive  ipikd. 
(and  weight  sufficieot  to  make  tbem  effective  in  that  renpect,  ssj  ]}  pounds,)  and  hickxy 
handlea  1.)  inchea  lane.  Tbia  tool  is  of  nse  not  only  in  building  but  maintaining  Ihe  liM- 
is  in  fact  one,  as  the  pliers  is  the  other,  of  the  "  line-mea  tools."   Diggers,  (so  called,}  "kit 


of  a  length  of  not ._  »_.  ..  .« 
being  steel.    In  soils  where  they 


than  B  feet,  and  the  point  ot  the  diggers  (tnd  blade  of  lb«  i>him< 
._!. —  .1. Lg  nsed,  post-augers  (I^g.  9)Bhonld  be  proTltWii 


place  of  bars  and  shovels,  as  on  prairies,  or  altnviat  bottoms  free  from  gravel.    With  il* 
tool  one  man  can  do  the  work  of  one  and  a  half,  using  digger  and  shovel,  and  the  boie  aV 


il  ilighlly  aclcd  up 
an™D(«6vfrg|liyil 
Ic  bjdride  (C^Ho.; 


■unk-fM.  otAiiK  krMi 
It  the  bottom  rf  ll»  fM«™ 


»],  It  dep«flted,  on  cooUnf 


i«  wuhrA  with  cold  Bleol 
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be  made  so  nesily  of  tbo  aame  siia  u  Ihe  posts  to  be  set  Iherein  m  to  pettilj  facilitate  tho 
erection  of  tbe  line,  savin);  laborof  tamping,  &c.  Shears,  foot-plates,  and  pikes  for  erectinr 
Bud  tampiufr-bai'S  for  setting  the  posts  are  also  needed.  The  ibean  consists  of  two  pieces  of 
timber  6  feet  lavg  and  5  iDches  wide  b;  2  inches  thick,  (less  will  do  if  posts  are  not  lieavj, ) 
crossed  near  one  end,  and  Grml^r  secured  to  each  other  in  such  a  mnaner  as  to  form  a  base  'J 
feet  wide  to  rest  upon  Ibe  sroand  nnd  a  saddle  upon  which  to  sustain  the  weijfht  of  the  post. 
The  foot-plate  is  s  curved  plate  of  iron  or  steet,  having  a  handle  ultaehed  like  that  of  a 
■hovel.  Its  use  is  to  receive  the  foot  of  the  post  while  it  is  being  erected  and  pieveut  it 
from  looseuiog  the  material  of  the  wall  of  the  bole.  The  pikes  are  sproce,  pine,  or  aiih 
poles,  B,  lU,aod  12  feet  in  length  and  I ^  inches  in  diameter,  armed  at  one  end  with  a  spike 
and  ferrulB.  and  ktb  to  be  used  iu  rHising  posta.  Tamping-hars  are  ramnierB  of  hard  wood, 
5  or  6  leel  long,  and  of  a  size  to  be  convenientl;^  grasiml.  The;  are  used  to  tamp  or  ram 
the  earUi  abaat  the  post  between  it  and  the  walls  of  the  hole,  in  order  that  the  posts  may 
■tuid  firmly  when  in  place. 

Angers  for  boring  tiie  holes   in  the  posts  for  admitting  the  peg  on  which  the  insulator 
ia  set,  or  those  through  the  post  for  the  admission  of  tlie  holts  used  Id  attaching  crosaarms  ; 
.   laws,  if  the  posts  ate  to  be  prepared  for  the  reception  of  cross-arms  ;  wide  chisels,  to  cut  the 
seal  for  Ihe  cross-arm,  and  mallets. 

Beeli>,   for  lajing  or  delivering  the  wire  from  the  coil,  shown  at  Fig.  10,  consist  of  a 
base  which  majreaton 

the  bollom  of  a  wagon,  *^'B-  '"■ 

the  deck  of  a  platform-  ^^^^^^fc. 

car,  (i(  Ibe  car  is  upon  a  -^^^^^B^ESS^S^S^^k 

railroad,)  or  other  meapB  I  ■  8     ^^ 

of  transportation,   and  I  ^|  I         ^^^ 

tb«  reel    proper,  resting  B  HI  I  ^^l 

upon  this  base  andtum-  8  ^K  \  ^^k 

infr  hori  lontaliy  upon  an  B  ^|  1  ^^k 

•A.     The   base  is  «  I  ■  \  ^^ 

piMe  of  tioibor  6  feel  in  |  H  \  ^^ 

feogth    and  6  inches  f  ■!  I  ^^ 

wide  by  2  thick,   hav-  B  Jl  \  ^^ 

iog  a  croBi-piece  of  like  ^^^^^^^^^^r^^^^^Sarm^——^—^-^^ 

width  anil  thickness  and 

4  fleet  long,  halved  on  and  firmly  secured  to  it  at  3  feet  from  one  end.  From  Ibe  center  of 
the  point  of  intersection  rises  the  axis  of  the  reel.  This  is  ao  iron  rod  ii  inches  iD 
dianeler  and  2^  feet  long.     From  tbe  extremity  of  the  long  arm  of  the  base  an  Iron  star 


or  brace  extends  to  the  top  of  the  a 
th«  axis  of  the  reel,  to  prevei  '  "  ' 
■      The  r 


t,  hinged'  L 


the  hjise,  and  e 


a  into  kinks  if 


_..  n  upon  the  reel.  The  reel  itself  consists  of  two  pieces  of  oak  or  other  hard  wood,  3 
feet  long,  3  inches  wide,(ind  1)  thick,  framed  together  at  right  angles  to  each  other  at  their 
respective  centers,  having  nn  iron  plate  on  one  aide  of  the  intersection,  and  through  the 
center  a  hole  for  the  admiaaion  of  tbe  axis.  Secured  to  this  cross,  at  such  a  distance  from 
tbe  center  that  the  coils  of  wire  to  be  used  mar  drop  easily  over  them,  and  coonected  at 
tfae  top  by  another  crosa  similar  to  the  one  descnbed,  except  that  its  arms  are  shorter  and 
do  not  extend  beyond  thorn,  are  four  uprights  of  the  same  size  and  material  as  the  crosse* 
— tbe  ontaides  of  which  are  curviform— representing  segments  of  the  circle  formed  by  the 
inaide  of  the  wire  coils,  and  are  2  feet  in  length.  When  complete  the  reel  is  a  skeleton  of 
a  fnistnin  of  a  cone  2  feet  in  height,  lU  or  UO  inches  in  diameter  at  its  base,  and  3  inches 
leas  in  diameter  at  its  top.  When  in  use  it  ia  upon  tbe  base  described,  is  retained  In  posi- 
tion hj  the  axis,  and,  revolving  horizontally,  delivers  the  wire  from  the  coil  placed  upon 
and  revolving  with  it  straight  and  free  from  toraion,  and  so  not  liable  tt  "  ■"'"  '-'-'—  " 
slackened  or  broken. 

Pliers,  for  making  connections  in  the  wire,  should  be  of  the  kind  known  ai 
with  s  cutUng  blade  on  the  side  of  the  jaw,  should  not  be  ». 

ten  than  8  inches  long,  strong,  and  having  well-tempered 
jaws.  Files  should  be  B-lnch  triangular  saw-files.  The 
tool  for  making  joints  (or  connections)  in  the  wire  should 
be  of  steel,  6  or  B  inches  long,  with  one  lip  recurved.  In 
□ae  the  recurred  lip  embraces  the  line-wire,  while  the 
ahouider  rests  against  the  end  which  is  to  be  wound  round 
'and  clasp  it.  By  carrying  the  handle  of  the  tool  around 
Uia  line-wire,  tbe  end  will  ne  snugly  compressed  upon  and  ! 
coiled  around  the  line  and  a  smooth  joint  made. 

Tools  for  soldering  joints  are  an  alcohol-lamp  of  any  cod- 
Tcnient  foiin,  a  bottle  or  other  vessel  coutuning  tnnriatlc 
add  in  which  cine  his  been  dissolved  as  long  as  the  add 
will  take  it  ap.  and  aolder  in  bars  of  a  foot  or  so  in  length 
and  half  an  inch  in  width  and  tliicknens. 

Climbeii,  to  enable  the  nen  to  reach  tbe  top  of  the  posts  easily, 


ik-^ 
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One  or  two  well  approved  are  shown  at  Fig.  1 1 ,  a>  i«  also  tbs  mode  of  attadinit  tliem  is 
the  feet  of  the  men. 

Pnltey B,  for  bringing  lonelher  the  end*  of  n  bTokeo  wire,  «o  that  a  joint  or  coDnection  can 
be  made,  Bhoald  be  famished.    Two  blocks,  one  single  and  one  double,  with  doI  Im  IW 


50  feet  of  rope,  fonn  the  set  YiaQH,  or  other  devices  for  gratping  the  wire, 
to  the  block-straps,  whii^h,  toother  with  the  metbod  of  reevioK,  aro  nhown  at  Fig.  13.  so^ 
can  be  belter  uoderslood  by  an  examination  than  by  the  roost  carefnt  deacriptton.  In  eveu: 
of  vises  or  other  device  lor  holding  the  wire  being  wantjug,  two  ends  oF  pliant  rope,  ibr 
bight  of  which  is  through  the  block-strap,  can  be  made  to  grasp  the  wire  with  snmciriu 
tenacity  b;  winding  them  aronnd  it  in  long  spirals  in  opposite  directions  and  tying  ihp 
extreme  ends  together  to  prevent  llie  nnwinding  of  the  spirals.     The  blocks  should  be  not 

ffllhaIl  four  inches  long,  the  sheaves  of  lignnin-vitEe,  and  bushed  with  brass,  and  the  ropr 
;  half-inch  Manila  hemp. 


EQUIPMEHT  OF  A  LINE. 

For  the  equipment  of  a  line  there  will  be  needed  batteries,  which  are  to  the  telegrapli 
what  the  boiler  is  to  the  steatn -engine,  the  source  of  the  motor  on  which  the  action  of  l» 
machinery  depends.  Tbey  ate  bat  various  forms  of  the  voltaic  pile,  and  the  prinaple  upen 
which  all  are  constructed  may  be  thus  stated :  When  two  metals,  one  more  easily  oiidiird 
than  the  other,  are  subjected  to  the  action  of  water,  a  portion  of  the  water  is  decomposed. 
■be  oxygen  entering  into  combination  with  a  portion  of^the  oxidable  metal,  and  a  porlioD  «! 
the  hydrogen  being  freed  and  escaping.  At  the  same  time  a  development  of  eleetricilr 
takes  place,  positive  or  pint  electricity  being  fonnd  at  the  leas  oiidable  of  the  metals,  and 
negative  or  minus  electricity  at  the  other.  If  the  two  metals  are  connected  above  Ibe  walfr 
by  a  metallic  conductor,  the  metals  exchange  electricities  over  and  along  such  condncloi. 
and  a  tele  graph 'line,  in  mioiattire,  in  at  once  established.  In  developing  the  principle  thiu 
lud  down  it  may  be  further  stated  that,  the  greater  the  difference  between  the  metals  and 
the  more  active  tbe  excitant,  the  greater  will  be  the  result  in  the  development  of  electricity. 
Zinc  is  univernally  used  as  the  positive  element  in  batteries,  being  easily  oiidable  anJ 
iueipensive :  but  copper,  silver,  platina.  and  graphite  aro  used  as  negative  elements,  and 
tbe  cxcitaots  are  almost  numberless,  varying  from  pure  water  to  anhydrous  acid.  For  msia 
batctriei,  (t.  t.,  those  which  supply  tbe  current  that  flows  upon  the  line  and  lerve  as  tb< 
means  of  com nmni cation  between  distant  points,)  one  of  the  most  approved  forms  is  tbsl 
shown  at  Fig.  13,  called,  from  the  name  of  its  inventor,  "  Grove's."  Its  cell  comisll  of  ■ 
glass  cnp  or  tumbler,  4  inches  in  height,  4}  inches  in  external  diameter,  and  of  a  thirti- 
Dcss  suflicient  to  give  tbe  reqnisite  strength  ;  a  cup  of  porous  earthenware,  equal  in  height 
to  the  glass  cup,  l^  inches  lu  outside  diameter  at  the  bottom,  and  for  3  inches  of  its  heiglil 
Laving  its  lop  lunnel-shaped,  and  2  inches  in  diameter,  and  with  its  walls  one  eighth  of  sn 
inch  thick.  The  material  of  this  cnp  must  be  porona  clay,  and  not  vitrifled,  as  it  most  be 
traversed  freely  by  tbe  olectricit;  generated  in  the  different  cells  of  the  batteiy  or  series. 
The  zinc,  or  positive  element,  is  in  the  form  of  a  hollow  cylinder,  divided  longitudinally, 
having  projections  or  feet  on  which  to  stand  in  the  cup,  and  an  arm  rising  m>m  its  lop 
above  the  cup  and  extending  horizontutlj,  so  that  its  end  shall  be  over  the  pnrons  cup. 
in  the  ni^xt  cf  II  in  ihe  batterf.  The  uegative  element  ia  a  strip  or  ribbon  of  plaliuum  pt'- 
niauently  attached  to  the  projecting  arm  of  the  zinc  cylinder. 
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Tlie  size  of  tbe  zinc  and  plHtioum  mny  be  varied,  bat  a  convonieDt  and  efTective  size  is 
3^  inches  far  tbe  beigbt  of  the  zinc  cylinder,  aDd  3  iacbes  for  the  horizootal  leDgth  of  the 
ami,  both  cjliudei  and  arm  being  oae-half  inch  in  thickaeflB,  and  the  latter  three-fourths  of 
an  inch  in  width. 

Tig.  13. 


I 


The  platinnm  strip  for  use  with  such  a  zinc  should  be  three-fonrthi  of  an  inch  nido  and 
4  inches  lone  and  soldered  firml;  upon  the  end  of  the  tiac  arm.  Tbe  excitiug  fluids  are 
water  and  HUlphurir;  acid,  twenty  parts  by  weight  of  the  former  to  one  of  tbe  latter,  sur- 
loaading  the  sine  and  Glliiig  the  glass  cup,  and  nitric  acid  iurrounding  tbe  platinum  in  the 
porona  cup. 

The  action  of  this  battery  may  be  Ibus  described  :  The  series  being  connected  one  with 
tbe  other  and  the  eitreoiitieH  wlih  the  conductors,  the  oxygen  of  the  acidulated  water  at- 
tacks the  zinc,  fonniog  sulphate  of  onide  of  zinc,  which  is  dissolved  as  fast  as  formed,  and 
ihuB  is  continued  trntiftbe  solution  becomes  saturated,  when  the  oxide  is  deposited  upon  the 
line  itself,  and  finally  protects  it  from  the  action  of  the  oxygen.  The  fiow  of  electricity  then 
bccamea  feebler,  and  finally  ceases  entirely.  The  h}'drogen  freed  at  the  negative  (platinum) 
plate  is  not  permitted  to  escape  or  toaJliore  to  theplstluiim,  (by  which  the  conducting  power 
of  tbe  battery  would  be  reduced, )  but  enters  into  the  nitric  acid,  changing  it  from  nitric  to 
nitrous  acid.  This  battery  gives  a  very  eleadj  and  powerful  cnrrent,  and  is  for  thai  reason 
much  used  ;  it  is,  however,  cosily,  and  needs  much  attention  to  obtain  the  best  results. 
The  zincs  sbuald  be  amalgamated  with  mercury  by  being  cleaned  iu  a  bath  of  sulpbnric 
acid  and  water  strong  enough  to  boil  them  and  then  dipped  in  mercnry.  This  preparation 
preserves  the  zincs  from  local  onidatiou,  consequent  upon  ioipnrilies  in  the  melat,  and  pre^ 
vents  the  deposit  of  sulphate  upon  their  surfaces.  Fifteen  cells  of  Grove's  in  good  order 
arc  sufficient  to  work  a  hoe  of  one  hundred  mjles  in  length,  unless  there  is  a  large  escape  or 
leakage  at  some  point  on  the  line. 

The  Bun  sen  battery  (Fig.  14)  resembles  the  Grove  in  all  escepl  the  negative  element, 
which  is  of  graphite  or  other  form  of  carbou,  instead  of  platinum.  Its  power  is  less  Ihau  that 
of  tbe  Grove,  inasmuch  as  the  carbon  is  a  poorer  conductor  than  tbe  slrip  of  platinum,  but 
it  ia  cheaper,  and  therefore  much  used,  especially  on  Ibe  continent  of  Europe. 

Tbe  Daniells  batteiy  (Fig.  15)  difieis  from  those  previously  described  in  everything  ex- 
cept Ibe  use  of  zinc  as  the  positive  element.  It  is  less  powerful  than  tbe  Grove,  and 
ihtrcfore  less  nsed  in  America,  where  lon^  distances  are  to  be  trBverscd,  but  is  much  used 
in  Europe,  and  is  much  recommended  by  its  cheapness  and  the  length  of  time  it  will  remain 
in  action  without  attention,  deriving  from  Ibis  last  peculiarity  its  name  of  "constant  bat- 
ti  Ty."  A  Danieltscell  consists  of  a  copperplate  immersed  in  a  solution  of  sulphate  of  copper 
anil  a  zinc  plate  immersed  in  a  solution  ( weak)  of  sulphate  of  zinc,  or  in  water  to  which  haa 
b.-en  added  one-twentieth  of  its  weight  of  sulphuric  acid.  Its  forms  are  very  numerous  and 
need  not  be  described  here.  If  the  above-named  conditions  are  maintained,  the  battery  will 
work,  and  will  give  about  half  the  force  of  the  same  number  of  Grove  cells,  (provided  the 
Eirengtb  of  the  solution  of  sulphate  of  capper  is  maintained,)  until  the  precipitation  of  eul- 
phale  of  zinc  clogs  the  action  upon  tbat  metal.  A  form  of  this  battery,  intended  for  military 
service,  consists  of  a  cjliiidrical  copper  vessel,  the  inner  surface  of  which  forms  tbe  nega- 
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live  eteni<-nl   of  Ihe  pKir,  harlnf;  t,  diameter  al  4  Inchu  tmd  a  beifcht  nt  4  isrW  orl 
a  peciiimted  copper  cup  near  il>  lop  to  cootain  crvBtale  of  Ibe  anil,  »  leathttn  poriHii  tn; 

ni  -_.L_.  :_  ji 1  _r  .1. ViffbtM  the  copper  ve»>8l,  attached  lo  uiiisn|ju<>! 

ina  a  prinDofilDC  S  iocbe*  in  beigbtudltii 


diameter.  To  place  (Ms  cell  id  actioD,  tbecopper  vessel  is  two-tbirds  filled  with  a  •olcii': 
of  Butphnte  of  copper,  (blue  vitriol,)  aod  the  peribrated  chamber  filled  with  crjslslt  a<  lu 
aalL  Tlie  porous  cup  couUloiug  the  zinc  is  filled  witb  water  sHglttlr  acidulated,  or  "■:: 
a  weak  soliilion  ofsulpbale  of  zinc,  and  placed  withio  the  copper  vessel  and  ibe  ci>Di>eci)t 
made.  The  solution  in  the  copper  vessel  should  fill  it  when  the  porous  cup  is  in  posiiivi 
in  order  Ibal  tbe  crystals  in  Ibe  perforated  cbnmber  maj  be  dissolved. 

Fig.  IS. 


When  eteclric  coinmnnicatioii  is  established,  the  acidulated  water  attacks  ibetiiK.  si  ' 
other  batteries,  and  the  freed  hjdropen  finds  an  office  in  redncinr  the  copper  from  the  «>'' 
tion  of  its  stlt.  The  copper  resuttinf;  from  this  action  is  deposited  on  tbe  aorfacc  of  thr  pf- 
per  element,  keeping  it  bright  and  preserviujc  its  conducting  power.  The  woakroiiiE  "f ''' 
■olution  is  prevented  by  addine  fresli  crystals  as  fast  as  those  in  the  perforated  ch«nit*r  i*' 
dissolved,  and  the  battery  works  with  undiminished  enerffy  nnlil  the  water  in  Ibr  pons""? 
becomes  H  supersalnrsted  solution  of  atilphale  of  zinc,  and  a  deposition  of  this  nil  i*^'* 
place  on  the  sine  itself.  This  battery  has  murh  to  recommend  it,  its  cODStancT  alow  m>^ 
uig  it  everywhere  preferred  for  locals.     For  military  lines  it  has  (be  merits  of  not  in|E:ncr 
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tbf!  trannportntion  of  concentrated  ftcids  or  lucb  delicate  inaaipuUtiau  sa  (lie  Grove  or  the 
Bun  sen.* 

Other  battprioH  miKht  be  enunierated  and  doecribed,  but  tbe  principles  involved  in  tbeir 
ciinairnclioti  ate  »abstuutia1l/  tlia  same  as  id  those  already  named.  The  uGOPssarj'  uuniber 
of  celll  for  any  uivi'ii  line  can  only  be  dcleruiined  when  the  character  of  the  line  as  to  con- 
ductivity and  loss  of  current  by  defeclivo  insulation  in  known,  but  fifteen  cells  of  Grove  or 
ttnnseo,  or  iwenlj-five  cells  of  Daniells,  are  usually  sufficient  for  a  line  of  one  hundred 
miles  in  lenftth ;  and  if  that  number  of  cells  in  fair  order  fails  to  give  (;ood  results,  the 
reoiedy  should  be  applied  iu  labor  on  ths  line,  trimming,  re-in»ulatini;,  titc.  For  lines  ex- 
ceeding one  buodrett  miles  iu  length,  one  cell  of  Grove  or  two  of  Danieils,  for  each  addition- 
al leu  miles  of  line,  should  furuish  a  current  of  sufficient  iotensity.  Tho  Daniells  cell  is 
especially  fitted  for  use  bb  a  local  battery,  two  cells  being  sufficient  for  each  office,  or  for 
uach  set  of  instruments  where  more  than  one  is  employed. 

Main  batteries  should  be  as  carefully  iusutated  as  any  part  of  the  line,  the  cells  uot  al- 
lowed to  be  in  contact  with  each  olhei,  and  each  one  mounled  On  a  dry  iusulalinff-stand. 
In  one  form  of  stand  used  the  cell  rests  on  tho  edge  of  glass  strips  so  arrnnj^ed  as  to  shed 
moiiiture.  The  efficiency  of  this  form  is  much  increased  by  coatiuf;  both  woo<l  and  glass 
with  paraffine.  Another  mctbud  ia  to  make  a  battery  atand  by  using  an  insulator  with  aflat 
top  as  a  seat  for  each  celt  and  attachiiig  tlia  inaulalors  to  »  convenient  supporL  The  so- 
called  Wade  insulator,  with  wooden  shield,  is  well  adapted  for  this  purpose.  Local  bat- 
(eriea  do  not  need  so  much  cure  iu  this  respect,  as  tbe  current  generated  by  them  is  of  low 
teoaiOD  and  the  circuit  offers  little  resistance :  they  should,  however,  be  kepi  in  a  dry  place. 

INSTRUMENTS. 

The  inslruments  for  e(|nipping  a  line  are  Ibe  ordinary  Morse  key,  relay,  and  sounder; 
sivitcbes,  if  more  than  one  tvire  is  used,  and  reoeatois  if  more  than  one  circuit  is  to  be 
worked.    The  Morse  key  is   a  device  fc 

and  is  merely  a  brass  ievcr  of  any  coDvonieDt  lenirtb,  usually  about  6  inches, 
S  inches  from  one  end.  a  transverse  axis  or  trunnion;  at  tho  end  of  tbe  shorter 
witb  a  binding-nut  for  (he  purpose  of  rei^ulating- tbe  dlstauce  through  which  (be  lever  may 
more  :  at  ttie  other  end  a  hnger-picce,  by  which  it  is  grasped,  ol  ivory,  rubber,  or  other 
non-conducting  substance,  and  on  tho  under-side  a  platinum  stud.  The  lever  is  mounted 
by  ils  tmnniou  on  a  base  so  that  its  set-screw  shall  be  in  contact  with  Che  base  when  the  - 
front  end  is  raised,  and  the  platinum  in  stud-contact  with  an  insulated  anvil,  (also  armed 
witb  platinum,)  to  which  one  end  of  tbe  wire  is  attached  when  pressed  down  by  the  linger. 
Th«  other  end  of  the  wire  is  attached  to  the  metallic  base  of  tbe  key.      A  lever,  held  in  its . 

rig.  Hi. 


n  (it  dumittl  mtin  of  i\c  Vanii 


•dIvhI  In  Uw  wsltr.  Tbe  iium  of  I 
potlllDpi,  loward  IhoCpppT  {yllud 
o*  copper  1*  arcompoMd  Into  om 
■toai  of  ?app«T  U  dopoitled  apon  th 
plate,  nsali  tbe  ■lom  at  bj^drogen  t 
it,  Cormlnf  (oc^tfavr  so  atom  or  wul 
rrnsw  Iha  inpplr  ihtre  (or  Ibii  tonu 


610         REPORT  OF  THE  SECBETABT  OP  WAR. 

TLe  relay  (Fig.  17)  u  aimplj  bd  electro-magnet  of  from  tiTe  to  fifleen  milea'  miatuxft, 
and  fitlea  for  ose  od  b  circuit  of  high  lensioD,  mounted  on  a  flat  base,  and  provided  viih 
'   )t  poEti  for  (he  attachment  of  the  malu  line  and  local  wircB,  and  with  an  umtnie 

so  mounted  u  to  U 
^S-  IT-  opposite  lo  and  wiib- 

in  the  magnetic  £»1d 
of  the  polea  of  the 
msgneL  This  smu- 
ture  ii  provided  witli 
a  sprlnf[.  bj  which  il 
is  withdrawn  ftoni 
the  poles  when  Ibt 
circuit  is  broken  and 
.  the  attrsctioQ  eeam. 
From  the  bottom  of 
the  post*  M  and  m. 


eulaled  from  the  frame-work,  i 

Ibejnade  when  the  platinum  points,  with  which  both  the  armature  and  the  frame-work  in 
Armed,  are  brought  into  contact,  thia  being  part  of  the  local  circuit  or  route  of  the  cnnnii 
generated  by  the  local  battery  to  work  the  soundeT.  Relays  an  of  various  patterns,  bgt 
this  general  description  will  answer  for  all,  as  the  principles  inToWod  and  purpose  lo  bt 

-accomplished  are  the  same  In  all  forms. 

Tlie  sounder  (Fig.  16)  is  alao  an  electro- magnet,  mounted  conveniently,  with  armitoR. 

:  spring,  connecting-posts,  &&,  like  the  relay,  bnt  differing  from  that  iDBtrument  in  the  cW- 

■acter  of  the  magnet  And  the  uses  lo  which  it  is  put.     Its  magnet  tg  one  of  very  sli^i 
Fit- 18.  resistance,  and  therefore  titled  for  bh 

as  that  g 
(byw 

repeats  its  signals  lo  loudly  as  to  reitdci 
them  distinctly  audible,  and  thus  rrdsct 
the  difficulty  of  receiving  or  recogniiiE; 

Repeaters  are  a  clnas  of  iDstmmnU 
nndered  necessary  by  tbe  difficolty  <i 
working  circuits  of  more  tban  i»o  it> 
three  hundred  miles  in  length,  and  sit 
used  to  repeat  antomalicallj  in  ■  Moasd 
circuit  the  signals  made  in  the  Grat  bj  tbe 
manipulation  of  the  key,  each  repesM 
;  performing  the  work  of  a  receiving  and 

a  transmitting  operator,   thus  nduciiig 
cost  and  the  chances  of  error.     Tbn 
are  of  vsrloos  kinds,  and  need  not  M 
described  in  this  work,  it  being  infficiesi 
lo  say  that  all  of  them  accomplish  their  purpose  by  making  the  armature  of  a  sounder  pa- 
form  the  office  of  a  key  in  a  circnitother  than  that  iu  which  the  magnets  of  the  souiMlersn 
connected. 

Instrument- tables  may  be  af  any  convenient  form,  aud  military  lines  will  nsnally  Ik 
roughly  furnished  in  this  respect,  but  a  good  form  is  3j  feel  in  length  by  H  in  breadth  asd 
-H  net  high,  with  a  drawer  to  contain  stationery,  &,e.  Such  a  labia  is  large  enongb  tbct 
set  of  instruments  and  gives  room  for  convenient  copyint;  of  messages. 

Switch-boards  are  needed  where  several  wires  enter  an  office,  and  are  merely  devices  bj 
which  any  instrument  in  the  office  may  be  connected  with  any  line-wire,  or,  in  case  of  as 
-office  intermediate  between  the  tsTmiualB.  by  which  line-wires  on  one  side  can  be  inlFt' 
changed  with  those  op  the  other.  They  are  of  varioas  kinds,  but  tbe  main  featnra  of  sD 
are  similar.  A  board,  having  brass  etrips  extending  vertically  across  one  surface  eqnd  ic 
number  to  the  llne-wlrea  to  be  attadted  thereto,  with  screw -posts  at  theenda  of  the  strlpr.  Us 
also,  between  the  strips,  buttons  hanging  on  pivots,  (all  of  brass.)  which  pivots  uteod 
through  to  the  bock  of  tbe  board,  and  are  connected  by  a  wire  with  one  another  in  boiiicntai 
rows,  and  each  row  to  a  screw-post  at  the  side  of  the  board  to  which  the  wires  which  reach 
the  Instmmenls  and  baltcries  are  attached.  It  will  be  seen  that,  when  one  of  these  bnllori 
is  turned  to  right  or  left,  to  oa  lo  touch  a  strip,  the  coimeetion  is  eomplete  from  the  line  lo 
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ibe  initrnmeuti  MXti  hUtiiiei,  and  Ibat,  as  escb  row  of  hntlona  vroaees  all  lh«  gtripi,  it  Ie 

pntctic&ble  to  mtike  tn;  connectiODs  desired.     Vurious  other  convenient  ariangemenl^  can 

be  mode,  inch  m   bringing  batter?  aad  PI    j^ 

gTonnd  triree  into  switcb-boarda  i  arrnu^- 

menti  for  loopg.  by  wbic:b  an  instinineot 

placed  elicwheTB  tban  in  the  office  can  be, 

Bt  will,  gwitcbed  into  any  circait  ou  the 

boMd;    testa   made   of  wires,   &c     The 

•witch  IboB  brieflj  described  is  known  by  X 

American   telegraphers   as    the   "Culgan 

iwiWh,"(Fig.  19.) 

Lightning- guards  are  derices  by  which 
atmospheric  electiicitj,  gathered  by  the 
line-wire,  is  removed  therefrom  and  con- 
ducted to  earth  without  injury  to  the  ap- 
paratas  or  operators.  They  are  of  various 
forms,  thu  object  in  all  being  to  present 
near  the  line-wire,  and  between  it  and  the 
instrument- tables,  a  ronte  over  which  the 
atmospheric  electricity  can  reach  the  earth, 
and  this  can  tie  done  readily,  because  that 
electricity  will  leap  over  or  through  short 
apaces  without  a  condnctor.  One  form 
brings  the  line-wire  to  a  plate   of   metal 

h&TiDg  a  serrated  edge  and  a  ground-wire  to  .  ..  - 

□pen  a  base  of  non-conducting  material  with  tbeir  points  separated  by  a  space  not  exceeding 
tbe  one-thirty-aecond  of  an  inch.  Another  is  to  connect  the  line-wire  with  a  metallic  disk 
and  the  ground-wire  with  another,  the  disks  being  pressed  together  by  a  gripe  or  clamp,  but 
prevented  from  cominif  in  contact  by  a  disk  of  thin  paper  or  of  silk.  In  the  one  case  the 
atmospheric  fluid  will  Teap  through  the  air  to  the  points  of  the  plates  attached  to  the  ground- 
wire,  and  in  the  other  bum  its  way  through  the  paper  or  silk.  All  devices  for  this  purpose 
moat  be  carefully  watched,  as  the  passage  of  electncity  through  them  will  often  melt  a  por- 
tion of  the  metal  and  establish  a  ground-coDDectioD,  which  will  prevent  the  working  of  the 
line  until  removed. 

In  this  connection,  though  not  really  part  of  the  equipment  of  a  line,  it  may  bo  well  to 
describe  the  manner  of  making  ground-wires  or  connections.  At  stations  where  main  bat- 
teries are  to  be  kept,  a  good  ground-connection  is  absolutely  necessarv  to  the  snccessfal 
working  of  the  line,  and  should  be  made  carefully.  Tbe  ground-wire  should  be  of  copper, 
and  should  be  equal  In  conducting  capacity  to  all  the  wires  which  are  to  be  worked  from  the 
battery,  or  rather  should  equal  the  conducting  power  or  capacity  of  the  battery  itself.  It 
may  be  connected  by  soldering  to  the  water  or  gas  pipes  of  a  city  or  town ;  but  if  none  such 
exist  or  are  to  be  had  conveniently,  it  should  lecaiioate  in  a  copper  plate  having  6  or  8 
aquare  feet  of  surface,  and  buried  in  moist  earth,  below  the  reach  of  frost  or  draught.  If 
the  copper  wire  or  plate  cannot  he  had,  iron  wire  and  a  plate  of  zinc  may  be  suatituted,  or  an 
iron  wire  may  be  led  to  and  connected  with  a  body  of  charcoal,  or  other  form  of  carbon,  buried 
aa  prescribed  for  the  copper  plate  ;  but  all  such  substitutes  must  be  watched,  especially  the 
iron  wire  where  it  eulera  the  narth,  it  being  particularly  liable  at  that  point  to  oxidation. 


Chapter  IV. 

The  labor  necessary  to  build  a  line  depends,  of  course,  on  tbe  country  in  which  it  ii 
be  built,  the  time  allowed  in  which  to  build  it,  and.  in  short,  the  circumstances  of  each  ci 


and  much  must  be  left  to  the  discretion  of  the  officer  or  person  in  charge.  But  a  few  sug- 
'ions  may  not  be  out  of  place  ;  and  first,  the  order  in  which  the  different  portions  of  the 
k  should  be  carried  on.     Wheu  a  line  is  to  be  built  and  the  route  determined,  a  party  oi 


parties  of  not  leas  than  ten  men,  each  in  charge  of  a  non-commissioned  ofGcer  or  foreman, 
initiate  the  work  by  digging  tiie  poat-holes,  the  officer  or  foreman  determining  tbe  places  for 
the  holes  and  seeing  that  the^  are  properly  made  i  the  men  working  by  twos,  equipped  with 
diggers  and  long-handled  shovels  or  such  other  tools  as  the  nature  of  tbe  soil  permits.  Each 
of  these  parties  should  be  accompanied  hy  one  or  two  ax-men  to  clear  the  way  for  the  line  by 
cutting  Arubs  and  trimmiug  oi  felling  sndh'  trees  ax  would  obstruct  or  impede  the  work  of 
erecting  the  line  or  impair  its  insulation  by  contact  after  its  erection.  Such  a  parly  should 
dig  hoMS  for  four  or  live  miles  of  line  daily,  making  the  hole*  four  feet  deep  and  seventy- 
five  yards  apart     This  estimate  supposes  clay  or  loam  in  which  to  mak«  tbe  holes,  and  is, 
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of  coarse,  only  approiiiiii 
proper  srran^menta  !      ~ 


lit   snd   preporc  the    poles  should    Tollow    closely  nfiiii  iK 
long  pnuii);!)    (o   supply    pples    for    rhe    line    u  f*M  ii  ■!• 


tbe  subsistence  of  these  And  all  otlier  irorklog  pi-tift 

It  bo  rnnde,  but  thiit  is  a  mailer  irhich  need  not  be  enlmO  ti|.ic 

>uld  linvo  lu  lie  laken  of  nutking  parties  at  any  other  duly,  uul  :.• 

Dimply  commissary  and  quHrteraiaaterg'  v— '- 

A   party  or    parti"   ■      -   -        ' 
difTKers    and    shoul< 

holes  are  dag.      Nii  ruio  CBU   be  given,   the   number  of   r  ._   .     .    _. 

porlation  depending  entirely  upon  Ibc  work  to  be  done,  ihe  distance  poals  hstt  ' 
tie  tran!' ported,  &.K.  Axes  are  the  only  tools  needed.  Wagons  can  be  fitted  for  iru- 
porting  poleR  by  Teinovinf;  tlm  bi-d  or  box  and  snbslilntin^  a  loaf:  reach  fortheMdiu 
one.  It  the  ground  b«  iuipractienble  for  wagrons.  posts  may  be  baoled  tna  or  Ibip'  u  > 
'^  '  Fig.  ^,  which  can  bo  made  un  tbe  ^ODod  by  anyhi:.' 
man.  TVhen  the  holes  hare  betn'du|;>D<l:t 
posts  delivered  for.  i^ay,  ten  miles,  the  iDfu;i  • 
sh  uld  follow  and  be  attached,  one  man  ii-rl< 
f  more  than  one  wire  is  to  be  put  up)d"iiii' ' 
w  rk  of  attachin-  "---   --'  -^ 


t  tbe 


ing  I  hem,  and   the  party  nl- 
posts  should  follow  doji-lt  -i 


n  ulators,  ereclmu  the  ^    . . 

su  atiOD  is  attached,  in  order  that  iber  \m)  '- 
u  of  the  way  of  snch  accideiits  as  ieai  II- 
ju  «  or  destroy  Ihem  if  left  upon  the  E[<iiiit<i. 

Tbe  number  of  men  nerrsssry  in  IbrK  par.- 
w  1  depend  upou  the  size  and  wei^bl  t>fT:i 
po  es,  but  cannot  be  lens  than  five  inni  >»:  • 
o  eman.  and  only  so  few  when  tbe  polntn 
V  y  light  wood,  white-cedar,  for  instann,  i: 
we  1  seasoned.  Forgre.'n  posts,  ef  oai.  1"V 
0  chestnut,  ten  men  will  be  needed.  Inwi: 
np  the  foreman  orh  man  place* the feoi-f' ■*■ 
□  he  bole  on  tbe  side  opposite  lolhateiiBr: 
be  past  lies:  tbe  men,  seizing-  the  p(»i<;i 
f^  ir  hands,  raise  its  lop  from  the  (rranud  hrrv' 
h  gh  Hud  tbiusl  its  foot  agatust  tbe  fooi.fii^ 
b  man  whose  duty  it  is  places  the  sbr>r>-ti' 
o  support  Ibo  post  in  that  position,  nhiL  '> 
n  n  quit  their  hold,  and,  taking  Ibetr  pit" 
j  arrange  themselves  od  opposiis  sides  ot  'if 
\  pott,  and,  using  their  pikes,  at  once  nitt  tr 
'  post,  which  slips  into  the  hole,  Tbii  itln^ 
-^  tbe  fool-pUte,  which  is  removed  :  the  cani-ia' 
is  applied  and  tbe  post  turned,  if  necessary,  to  the  proper  position,  i.  e.,  wiib  the  inuli.* ' 
on  the  side  next  the  road,  or  the  crnss-arrn  (if  luiv)  at  right  angles  tberelv.  Two  mm  >r: 
shovels  and  Ismping-bars  fill  the  bole  with  eartb  and  rum  it  solid  ;  then  tbe  poal  is  K>'-f 
for  the  wire.  In  this,  as,  in  fact.  In  all  parts  of  tbe  work,  no  pains  should  be  spared  lonJk' 
the  work  thorough.  The  foreman  must  see  that  the  posts  are  perpend icnl at ;  tbu  tlr  .. 
sul alio n  is  properly  BtlBched  and  in  proper  position  when  the  posts  are  erected  i  thallbf  if'- 
are  filled  and  the  eartb  well  ramniei),  and  Ihe  surface  of  eartb  in  contact  with  tbe  post  tucL' 
than  that  surrouudiiig  it,  so  as  to  turn  the  water  away  from  it. 

Tbe  wire-parly  should  consist  of  foreman  and  six  uieu,  with  a  wagon  (or,  on  rulvnc  ' 
truck)  to  carry  the  wire  and  wire-reel.  Tbe  wire  being  in  the  wafjon  and  tbe  rerl  in  pla' 
Ihe  wire-man  places  a  coiiapon  tbe  reel,  cnta  Ihe  tie-wires,  passes  the  end  (laking  rarr  ifcv 
be  the  outsideend)of  the  wire  to  the  follower,  who  attaches  it  to  the  first  poat  msacliuii-: 
starting-point  as  may  be  designated,  the  driver  starts  his  leam,  and  the  wire  is  drawn  friHr'" 
reel,  the  wire- man  applying  so  much  friction  to  the  wire  or  reel  (by  a  elntch  or  brakelunt' 
serve  to  give  the  wire  proper  tension ;  the  follower,  at  from  thirty  to  forty  yards  in  ihr  iru 
carries  the  wire  to  the  fool  of  the  pole,  and  the  climbers,  foui  in  number,  carry  Ibe  «ii>  >' 
the  top  of  the  post  and  attach  it  lo  the  insulator,  each  man  taking  tbe  fourth  post  Iti'DI  tK 
one  with  which  he  starts.  If  more  than  one  wire  is  to  be  pot  up,  such  a  p*rlywill  besfnii 
for  each  wire,  and  the  first  party  will  put  its  wire  on  the  insalator  fartMst  ftVB  llie  rcr' 
that  is,  on  Ihe  end  of  the  cross-arm  away  from  Ihe  road,  or  the  iniulatot  on  M  Deaim  !>■ 
top  of  the  post,  so  that  the  work  of  the  first  party  shall  not  be  in  the  way  erf'  tbe  trtco^ 
The  foreman  must  see  that  tbe  wire  is  delivered  with  only  so  much  slack  aa  is  neeessaiy.  •'■ 
does  not  hang  too  low  when  put  up  ;  that  tbe  joints  or  connections  are  properly  madt,  ut 
generally  that  the  work  is  well  and  promptly  performed.  In  putting  np  iwo  win*  on  ■"  , 
line,  the  two  parties  can  be  kept  within  one-fourlb  of  a  mile  ot  each  other,  and  oods  tl* 
charge  of  the  same  foreman  or  officer. 

Connections,  joinla,  or  splices,  voriooslyso  called,  maybe  made  in  wty  manner  whick*' 
give  a  contact  equal  in  area  to  a  .cross-section  of  tbe  con  ducting-wire,  lo  that  the  cobJuc- 
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LB  nhall  not 


leDKtbs  to  be  coDuerted  at  right 
ai>elM,  and   then  TrmppiDg  grcIi  -.^ 

eud  snu([ly  aroiiud  the  othsr  wire  /^- 

ill  a  close  spiral.     Another  foioi  i»3«,J 
that  lias  been  n  favorite  with  some  ^  - 

by  windiuK 


itloclt.      A   tUiril,  ui*ed    iti   England   und 
is  shown  at  Fig.  '2i,  and   no  descriptio 


FlB.  M. 


Chapter  V. 

The  line  being  ererled.  Ilir  maiiitenaDce  (hereof  niu«t  1>c  iit  onee  cumil  for,  anj  the  force 
Dccehxary  for  Ihia  pnrpose  must  1>o  determined  bj  tlie  circunistAnccs  oi  the  cnse.  No  rule 
cnn,  therefore,  be  giron.  Repnirmen  or  patrols  must  be  located  nt  nn  oHit^o  in  ordrr  that 
ihoir  operations  may  be  directed  by  the  officer  or  person  iu  cliarp-  from  any  point  where  he 
may  be:  must  be  mounted,  or  provided  with  otlier  means  of  rapid  transportation,  and  he 
equipped  with  bntcbcl.  insulators,  pulleys,  and  rope,  or  other  device  for  bringing  together 
tho  ends  of  a  brohrn  wire,  climbers,  file,  pliers,  and  a  small  <|uantity  of  line-wire.  Imme- 
diately upon  the  discovery  of  a  fault,  the  repairman  on  either  side  of  its  supposed  location 
should  proceed  at  once  in  lis  direction,  and  go  until  he  tiuds  and  repairs  it  or  tneets  the  niau 
from  the  opposite  side  of  (he  fault,  lil  addition  to  this  duty,  thi<  repairmen  should  have 
charge  of  a  certain  length  of  line,  and  shonld  gu  over  it  cfteii.  rt'placing  broken  insulators, 
if  any,  trimming  nway  branches  of  trees,  Hhruhs,  or  cl i nib ini;. vinos,  (in  short,  preserving 
the  wire  from  any  contact  excent  with  insulators.)  aud  gi'uernlly  iiiaiii(aiiiin)F  the  line  in 
i;Dnd  condition.  On  long  lines  this  worlf  should  be  under  tbi>  care  of  a  chief,  who  should  hit 
uu  operator  capable  of  working  and  lestiiig  a  line,  who  should  be  held  njspousihle  for  llio 

5 roper  condition  of  the  lino  at  all  times  aud  be  rergdired  to  make  proper  reports  of  all  work 
one  under  his  direction. 

The  working  of  a  line  should  be  the  duty  of  a  snperintendenl,  with  as  many  assiHtnnts  as 
there  may  be  circuits  in  (be  lino,  if  more  tiian  one,  and  as  many  operators  as  ilie  hu»iucss  to 
be  transmitted  renders  neccdsary.  At  offices  tiiat  are  Iu  be  kept  open  during  (he  day  only, 
and  where  a  small  amount  of  busincsM  is  to  be  iransacted,  a  single  operator  only  i-i  ni-eded  ; 
but  where  (be  labor  is  continuous,  eight  houna  day  is  as  much  as  a  man  can  do  ar<d  do  well, 
and  this  slwuld  be  broken  into  two  watclips  or  tours.  Such  lini-s  will  necessarily  he  wurkt^l 
by  some  uf  the  usual  modeii,  nud  are  In'ated  of  as  workeil  on  the  Mo'se  plan,  as  the  ino^t 
tlfiihle,  requiring  (he  least  mccliiniTy  and  equipment,  and  the  skilled  labor  fur  which  is  the 
most  easily  procurable. 

Tho  superintendent  is  of  course  responsible  for  tho  working  and  maintenance  of  the  whole, 
each  BMistani  to  bjm  for  so  much  lliereof  as  shall  he  his  charge,  and  the  manager  of  each 
office  to  his  immediate  superior  fi>r  his  office  and  subordinates.  A  system  of  reports  should 
■how  monthly  (he  state  of  the  line,  condition,  property  received,  expended,  and  nn  iiaud, 
labor  employed,  rate  paid,  work  done,  and,  if  money  recfived.  its  amount,  from  what  sources, 
how  disposed  of,  and  such  other  inforniation  as  may  bn  necessary  or  desirablu. 

Where  military  opetadons  ate  carried  i,a  along  a  line  of  railway,  tflegraplis  will  always 
bo  needed  to  facilitate  (he  operation  of  the  railway  as  well  as  to  maintain  cnmmunicalion  be- 
tween tho  force  and  its  base,  and  to  render  the  service  elTecInal  a  single  officer  should  have 
control  of  (be  movement  of  trains  and  charge  of  the  railway  wires,  if  practicable. 

On  military  lines,  tho  communications  of  the  commander,  or  those  addressed  to  hiii  on 
military  business,  must  have  precedence  over  all  others,  tboso  of  subordinate  officers  next, 
and  private  or  ordinary  communications,  if  transmit  tod  at  all.  must  go  only  when  (be  line 
is  iio(  o(herwi SB  occupied,  and  should  be  subjected  to  rigid  scrutiny  (o  prevent  the  transmission 
of  intelligence  of  iin  improper  character.  When  a  railway  is  used,  and  nn  wire  is  set  apait 
lor  its  exclusive  use,  (he  uie.'isagea  of  llie  umiter  of  tiaitis  or  till  import  uliun  cnucerning  tho 
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busineaa  of  his  office,  affecting,  m  they  do,  the  movement  or  luppi/  of  the  Aimy,  ins 
^reat  importance,  and  take  precedence  of  all  except  tboBe  of  the  commander  of  the  fonw. 

The  alphabet  or  code  lo  be  osed  on  these  lines  may  be  that  hereafter  described;  hut,  u 
the  amount  of  buaineas  to  be  tianeacted  will  atwaja  b«  large,  it  may  be  Decessarj  to  emplnf 
skilled  Morae  telefrrapherg  aod  ase  tbat  code.  For  iaformation  concemini^  it  and  ihe  betl 
metbod  of  acaninng  akiU  in  its  Dse,  Ibe  stndeut  is  referred  to  the  work  so  often  referred  to 
already,  the  Modem  Practiee  of  the  Electric  Telegraph,  by  F.  L.  Pope ;  to  Wood's  Flu  of 
Telegraphic  Instruction,  and  Smith's  Hanaal  of  Telegraphy. 


pabt  II.— field-lines. 

Chapter  VI. 

The  materials  for  a  line  of  field-telegrapbg  (by  which  is  meant  ft  line  lo  be  used  in  the 
.  presence  of  an  enemy  and  for  the  purpose  of  placing  the  commanding  officer  of  ■  fores  in 
constant  commoni cation  nitb  all  parts  of  his  line)  differ  from  tbose  for  permanent  linet 
chiefly  in  point  of  size  and  capnbiliCy  of  being  quickly  erected  and  put  into  use  and  u 
qnickly  removed  when  the  occasion  for  the  line  no  longer  exists.  These  materials  must  be, 
therefore,  sucb  as  can  be  transported  nitb  the  troops,  handled  by  enlisted  men,  and  oheii  is 
line  worked  by  enlisted  men  or  officers. 

The  supports  for  a  field-line  maybe  either  natural^-sucb  as  trees — orartificial  poles  R 
lances.  The  use  of  tke  former  sboald  be  guided  by  the  name  rules  as  for  permanent  lines, 
the  circumstances  being  the  same.  The  artificial  supports  must  be  of  sucb  sise  and  irai^bl 
as  may  be  transported,  and  at  the  same  time  hnve  length  sufficient  to  carry  the  wire  aboce 
the  reach  of  mounted  men  or  wagons  and  strength  enough  to  endure  such  baodling  as  under 
the  dicumstences  they  would  be  likely  to  receive,  as  well  as  to  bear  the  weight  and  sitsia 
of  the  line-wire.  To  meet  these  requirements  they  must  be  made  of  a  materitd  at  once  ligkl 
and  elastic,  and  the  limber  best  adapted  seoins  to  be  spruce  or  cypress,  either  of  whidi, 
when  well  seasoned,  fulfills  very  nearly  these  conditions.  The  size  may  vary  within  cer- 
tain limits,  bat  that  adopted  in  Ibe  field -telegraph  trains  of  the  United  Slates  Army  is  IT  bei 
long,  2i  inches  diameter  at  the  butt,  and  1}  inches  diameter  at  top,  the  butt  tapering  tss 
blnut  point  and  the  lop  secored  hy  a  sheet-iron  ferrule  3  inches  in  length.  Such  a  laikce.  of 
cypress,  weighs  about  eleven  pounds,  and  of  spruce  a  trifie  less,  and  two  hundred  and  fiA( 
of  them,  t<^lber  with  insulation  for  ten  miles  of  wire  and  tools  for  the  erection  of  a  line  of 
that  length,  can  be  carried  on  a  truck  made  for  the  purpose  and  readily  handled  by  bi 
mules  or  four  horses.  A  field-line  should  be  supported  by  forty  such  lances  to  each  Diilnof 
wire,  but  in  emergency,  or  upon  favorable  ground,  this  DUaiber  may  be  reduced  to  thtrtj- 


—1  to  thirty  without  serious  difficulty  resulting. 

In  the  matter  of  insulators  for  field  linee  there  is  small  room  for  choice.  Glass  and  pM- 
celain,  the  aubslancea  in  common  use  for  permanent  lines,  am  unfit  because  of  Ihdr  fn- 

S'lity :  the  common  resins,  paraffins,  &c.,  are  unfit  because  of  the  difficulty  of  ^pljiBK 
em,  and  there  remain  only  the  gums,  caoutchouc,  gutta-pBruha,  and  ballata.  Of  th*K 
gntla-percha  becomes  friable  when  long  exposed  to  tbe  sun,  rain,  and  wind,  and  in  sncb 
condition  loses  its  good  qualities  ;  its  use.  therefore,  is  precluded.  Ballala  is  not  well 
proved,  and  no  preparation  thereof  is  yet  offered  which  has  consistence  enoagh  for  the  pnr- 

Eose.  Caoutchouc  when  raw  becomes  viscid  and  loses  form  under  summer  temperaturM. 
ut  in  the  prepared  form  known  as  vulcanite,  ebonite,  or,  mure  familiarly,  "  boDe-rabbtr," 
resists  any  heat  less  than  that  of  boiling  water,  and  has  strength  and  conaittence  enough  Ibr 
the  purposei  at  the  same  time  retaining  to  a  great  degree  thu  non-conducting  power  of  lbs 
raw  or  unmanufactured  gum,  making  it  the  most  desirable  material  for  insulators  for  tUi 

The  form  of  the  insulator  ia  a  matter  of  choice,  two  conditions  only  being  ef  important — 
that  the  outer  aur^ce  shldl  shed  rain  and  that  there  shall  he  an  inner  surface  which  shall 
remain  diy,  in  order  that  there  shall  be  between  the  wire  of  the  line  and  ibe  lauce  (which, 
when  wetted  by  run,  becomes  a  partial  conductor)  a  nou-condncting  surface  This  can  be 
obtained  only  by  protecting  a  part  of  the  surface  of  the  ebonite  from  moisture,  wbicli.  if 
allowed  to  reach  it,  forma  a  film  over  its  surface  and  acts  as  a  conductor.  Tbe  fonnatioa  of 
this  film  may  be  at  least  partially  prevented  by  occasionally  dipping  tbe  ebonite  imnlalor 
into  melted  pamffine,  the  coaUng  of  that  substance  which  the  ebonite  receives  acting  lo  pre- 
vent the  formation  of  a  continaoua  film  of  moisture,  breakini;  the  water  into  drops,  at  the 
same  time  that  it  preserves  the  surface  of  the  ebonite  from  "  weathering',"  and  so  acquiriog 
a  spongy  character  favorable  to  tbe  formation  of  tbe  water-film. 

Varioua  forms  or  pnltems  have  beeu  oscd,  one  of  tvhich  waa  a  aimple  cap  of  deiible 
vulcanite  to  fit  over  the  top  of  the  lance,  both  lance  and  cap  having  a  cieft  in  which  tbs  wire 
rested  and  was  secured  by  being  wound  around  the  outside  of  the  eap :  aaother,  whirb 
consisted  of  a  wire  suspender  or  "  clamp  "  of  ebonite  armed  with  a  gimlet-pointed  sere*,  by 
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which  it  waa  aCBxed  to  the  l&nce  or  other  sapport ;  another  coDsiBta  of  a  spike,  which  patut* 
throDgh  the  lop  of  the  iBiice  or  la  driven  ioto  a  tree,  and  a  suspender  formed  in  part  of 
obanite.  Each  bus  merit,  but  neither  gives  entire  satiafactiou.  It  would  aeem  evident  that 
the  fewer  pacta  the  iiianlator  consists  of.  the  better,  as  less  liable  to  become  useless  by  frac- 
Inre ;  that  the  ineulKtor  ahonld  be  readily  attached  to  and  detached  from  the  lances  or  other 
■apports.  and  that  the  device  for  ([raipinsf  the  wire  should  be  such  that  the  wire  coald  be 
easily  ptM«d  (herein  and  not  readily  dispTaced,  and  be  hold  wilboiit  bendiuj!'. 

SnbatitQteB  for  any  rej^lar  form  of  injulalor  can  be  made  from  many  materials,  and  the 
ingennlty  of  the  oScer  must  be  his  reliance.  Tbe  non-condncting  properties  of  bodies  being 
known,  he  must  make  use  of  Uie  best  within  his  reach,  and  turn  it  to  aucb  advantsfce  >u  he 
may.  An  insnlntor  of  "  fat  pine,"  or  any  wood  saturated  with  resin,  may  be  made  to 
anawer  a  good  purpose  while  the  saturation  continues.  Loops  of  cotton,  linen,  or  eilk  fabric 
snapending  the  line-wire  will  insnlate  it  safficienlly  during  dry  weather,  and  if  saturated 
with  (ul  will  prove  efficient  on  a  short  line  even  in  rain  or  fog.  Saturation  with  paraffiue 
wonld  he  more  effective  than  with  oil.  and  a  quantity  of  this  substance  might  be  comprised 
in  the  list  of  supplies  for  a  field -train  with  much  propriety.  Wire  for  field- telegraphs  must  be 
li^ht,  flexible,  and  strimg  enough  to  bear  a  tension  which  will  reduce  the  doSection  or 
■■a^"  between  lances  71)  yards  apart  to  2  feet.  Iron  is  the  only  material  which  answers 
the  porpose  at  moderate  cost,  and  an  iron  wire,  drawn  from  charcoal  roda  to  No.  15,  Ameri- 
inge,  has  been  adopted  for  use  by  the  United  States.  A  milo  of  ihts  wire,  joined  up 
e  joints  soldered,  makes  s  coil  IH  inches  in  diameter  insidp,  4  inches  in  height,  and  >1 
in  thickness,  and  weighing  but  75  pounds.  The  American  compound  teleetaph-wire.  a 
patented  article,  consists  of  a  steel  core,  with  a  coating  of  copper,  and  »hen  Brawn  to  So. 
18    ■       '  ■  '       ■ 

easily  if  bent,  and  4eteriorBting  rapidly  in  consequence  of  the  oiid%[ion  of  the  steel  core, 
wherever  moisture  reaches  it,  which  it  can  scarcely  fail  to  do,  as  the  copper  coating  or 
enrelope  opens  (o  the  steel  whenever  the  wire  is  milely  bent  or  bandied. 

For  use  where,  for  any  reason,  it  is  impracticable  or  inexpedient  to  erect  a,  line  upon  sup- 
ports, and  therefore  necessary  to  lay  it  along  the  ground,  conductinglwiro  must  be  provided 
w^ich  is  insulated  throughout  its  entire  lenrth.  Such  a  wire  has  been  referred  to  heretofore 
aa  ■■ofBcB-wire,"  but  especial  pains  needs  to  be  taken  to  provide  for  field  use,  and  the  various 
descriptions  of  sucb  inanlaled  conductors,  their  characteristics,  method  of  manufacture, 
Htreugth,  lleiibilily,  and  condncting  capacity  understood.  Copper,  from  its  high  conduct- 
ivity, jg  Ihe  melal  used,  and  is  slieugthened  in  varions  ways.  One  device  is  to  form  acon- 
diicting  strand  of  five  wires,  the  center  one  of  steel,  for  strength,  and  the  outer  oues  laid 
apirally  around  the  center,  of  copper.  Such  a  strand,  made  of  fi'o.  30  wire,  will  have  tbe 
atraugth  of  a  No.  14  iron  wire  and  the  conducting  capacity  of  No.  8,  or  very  nearly,  aud 
may  tte  iosnlited  in  any  manner,  like  a  singte  wire,  Kerite,  a  preparation  of  caouLcbouc, 
rell  known  or  pruved  by  use,  has  shown valuablequalities  undere  ' 
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rtnitting  the  action  of  the  atmosphere,  which  tisually  destroys  such  preparatioi 
highly  ceconimrnded  by  many  competent  telegraphers  and  electricians.  A  single  copper 
wire,  covered  with  a  layer  of  hemp  fibers  laid  parallel  tQit,and  the  whole  with  a  spiral  cov- 
ering of  cotton,  (cotton  ami  hemp  being  siluraled  with  paraffine,)  is  light,  quite  strong, 
(snfficiently  so  to  sustain  itself  in  spans  200  to  300  feet  lon^J  and  sutEciently  well  insnlated 
for  ordinary  nse.  The  insulation  can  be  kept  up  by  occasionally  passing  tbe  wire  through 
a  bath  of  roelled  paraffine.  Another  device  for  retsiniag  the  hemp  fibers  in  place  has  been 
nsed  by  some  manufacturers,  viz,hiaidiiig  flax  around  it,  and  a  pfcpuiaiion  of  paraffine  aud 
coal-tar,  known  as  "  Bishop's  compound,''  is  nsed  instead  of  liie  pure  paraffine.  For  use 
underwater,  gutla-percbalt  the  best  insulating  material  known,  improving  when  submerged, 
iiiatnad  of  deterio rating.     For  subterranean  use  tbe  same  can  be  said. 


Chapter  VII. 

Inslmments  -for  field-lines  most  be  simple,  easily  placed  in  Dositiou  for  use  or  removal, 
«4ally  ftdjitsled,  and  strong.  Several  varieties  have  been  tested  by  tbe  Signal-OfBce,  but 
tbe  one  from  which  tbe  best  results  have  been  obtained  is  a  form  manufactured  by  Messrs. 
L.  O.  TillolBOQ  &  Company,  in  New  York,  and  known  as  the  "  box-sounder,"  shown  in 
Fig.  23.  Another  I'orni,  known  as  the  Caton  instrument,  shown  in  Fig.  'ii,  consists  merely 
of  an  eloctro-msgnet  moanted  horizontally  and  provided  with  an  armature,  the  vibrations  of 
which,  when  attracted  to  the  poles  of  the  magnet  or  withdrawn  therefrom  by  the  lension- 
■piing,  give  the  sounds  by  which  the  signals  are  recogniaed  ;  a  key  by  which  the  circuit  is 
opened  and  closed  in  signaling  ;  a  device  bj  which  the  circuit  is  kept  closed,  except  when 
the  key  is  in  use.  and  scrBW-posts  by  which  to  attach  the  line-wires,  the  whole  contained 
ID  a  case  to  protect  it  during  transportation.  Tbe  one  shown  in  the  cut  is  of  couvenieat 
■Ize,  being  about  6  innhes  long  and  2i  iu  width  and  length. 
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Battfrieii  for  fiold-iise  need  nnl  be  ko  powerful  lu  for  permansot  lines,  mi  otbeii  wtiit 
rpquire  llie  imp  of  filch  powerful  eicitaiita  as  Biilpliiiric  an'i  nitric  neids,  and  inn»l  noi  i 
oompoged  of  gtnsf  or  other  frHgile  maltrinl.  The«B  conditions  render  the  Grove  anJ  Baiw 
batteriee  imsuitfiblo  and  leave  llie  Daniells  only  for  use  in  some  one  of  iU  rnrioDS  nedific 
tioiiH.  The  form  us^d  at  present  by  the  L'tiiled  Slates  Signal  Service  is  an  adaplaii™  of  li 
DanielU,  atid  consists  of  a  wooden  trough  divided  into  cells  liy  wooden  pacIJIiuas,  the  wVi 

Fig.  33. 


bring  rendered  non-candncting  and  impervious  to  walw  by  iatu ration  vri 111  paraffine;  »lfc 
copper  plate,  near  the  bottom  of  eacb  cell,  having  underneath  it  a  layer  one-foiinhui  i 
iiicn  thick  and  above  it  a  layer  thre«'fourlh«  of  an  in^li  ibick  of  cryslala  of  snlphau  < 
copper:  a  spotige,  saturated  with  water  and  filling  the  cell  to  within  an  inch  of  ihr  t<l 
upon  the  upper  snrfacc  of  vrhlch  is  sprinkled  while  vitriol,  (eiilpbate  of  zini.-,)  and  t  i' 

Elale,  wliir.h  reets  upon  the  sponge.  The  cells  are  5  inches  ni[iisrp,  being  tbe  Panic  iolcnr' 
Teadlh,  and  depth  ;  tbe  lop,  boltom,  and  sides  of  the  box  or  iTouf^h  contsining  ihem,  I  :i. 

Fig.  M. 


and  the  partitions  between  Ibe  cells  nne-foiirlh  of  an  inch  in  Ihicknesa.  The  coppri  pli' 
are  4}  inches  square  and  about  one-Rixteentb  of  an  inch  in  tliichness.  and  tn  eacb  •»' 
Bllaclied  a  copper  wire,  insulated  vrith  gnlla-percba  or  caoutcbnuc.  of  Kiiflicieni  tengib  ' 
reach  Ihe  linc  of  tite  adioiniiig  cell.  The  zinc  plslea  are  4J  ini-hes  squari-  Hnd  I  inca 
ihicknesii,  and  are  furnished  witb  tbunil>- screws  for  connectinfr  with  the  wire  from  Ihe  ctiF>' 
element  of  the  next  ceii.  The  cover  of  the  box  or  trouj;h  is  liiniri^,  and  when  cionri  ' 
secured  by  hasps  and  staples.  When  closed  and  secured  it  presses  firmly  upon  the  i- 
plates  and'  prcveim  any  displacement  of  tbe  parts  of  the  ballery.  It  will  be  seen  ihu  d  • 
18  siibslaliiially  the  Dauielis  copper-zinc  pair,  the  eponf^  taking  Ihe  place  of  lEw  por<'i- 
earllieu  Clip  and  ibe  trough  or  boi  (hat  of  thBglasaorearllici)W«recontaiuinp-ves.«fL  li- 
superpni>iliuu  or  llie  kIuc;  prevents  Ihe  copper  solution  from  reaching  il.  and  the  bsuei?  * 
arranged  works  niih  Utile  diminution  of  lurce  as  long  as  any  of  the  crystals  of  bliK  viir-' 
temain  undii'solved.  It  is  only  uecessary  to  add  a  little  pure  watpr  from  time  id  liw. '' 
supply  the  uasle  by  cvapoiation  or  leakage.     When  the  cell  is  filled  1  inch  in  depth  "<-''' 


replaced  in  proper  position. 
UDderstood  from  Fip,  35. 
Fig.  26ahnwsau  odapt- 
aliuD  of  Ibe  Mnrie  Davy 
cell  to  field.iise.  Tlie 
cdDlaiDlng- vessel  U  of 
ebonita    and     the    cover 

Tho  line  is  kept  in  place 
1>7  studa  that  lit  closely 
into  the  cum ai Ding  cell 
and  into  one  of  wbicb  a 


CHIEF   SIGNAL-OFFICER. 


The  form  of  cell  and  arrangemeot  of  the  different  paila  will  be 


uiside. 


e  porous  cnp 


r 


Fig  £6 


isofleatherauJisraet 


porous  cup.     This  cell  n 
charged    by    filliug    the 
porous  cup  with  a  prwle 
ot  (be  bisulphate  of  mcr 
cury  and   water 
outer  cell  with  the  wa 
ill  nhicb    tlie    pastR  m 
made.  The  action  is  sk 
lar  to  that  of  the  copp 
zinc  pair,  the  oiyiien 
Ihe  nalec  attacking  I 
tnercury  from  its  crjHti 
remains  in  the  porous  cup 

In  the  absence  of  anj  form  of  battery 
eapeciatly  adapted  for  field  use  any  of 
tliose  described  herein  can  of  course  be 
iisei).  and  tbo  ingemiity  of  the  officer 
must  be  his  reliance.  The  principal  diffi- 
culty will  be  found  in  providing  trans- 
portatioD  for  tbem,  and  tbie  must  be 
overcome  in  the  best  possible  manner. 
The  sig-oai-servico  battery  can  be  made 
ronphly  under  almost  any  circuni- 
stances — ont  of  a  foedtrongh,  by  put-  I 
ting  in  partitions  and  coaling  the  inaids 
with  wai,  tallow,  pitch,  or  other  non- 
ctiuductor ;  out  of  a  number  of  buckets, 
or,  iu  brief,  any  vessel  that  will  hold 
the  elements.  Cotlou,  tow,  sawdust, 
fpeut  lanbark,  satid,  or  almost  any 
porous  kubfilauco  may  bo  substituted 
liir  thu  sponge,  and  the  battery  be  made 
tu  answer  a  good  purpose  until  others 
can  be  procured.  The  white  vitriol 
ii  not  indiipetisnble,  as  the  battery 
VI  tit  work  without  it.  only  requinog  a 
few  hours'  time    to   come  to    its  fall  — 

strength. 

The  groni>d-counPctions  for  a  lield-lino  are  necessarily  inch  u  can  be  quickly  mado  and 
easily  removed.  The  most  conveuieat  form  is  that  of  a  cylindrical  iron  bar,  5  feet  long  and 
I  iDCb  in  diameter,  pointed  at  one  end  and  fitted  at  the  other  with  a  binding-screw  by  which 
to  atlacb  the  ground-wire,  the  whole  zinc-coated,  (galvanized,)  to  prevent  oxidation  and  to 
preaeQt  always  a  bright  surface  to  the  earth.  Such  a  bar.  driven  two-thirds  of  its  length 
into  moist  earth,  is  a  sufficient  ground -connection  for  fie  Id- lines  of  Ibiity  milen  in  length. 

In  cases  where  the  earth  at  the  statiou  U  so  dry  as  to  render  the  bar  inolfectual,  moist 
earth  must  bo  nought  at  a  distance  and  the  ground-wire  mu  to  it,  or  the  earth  moistened  by 
pouring'  water  into  the  hole  made  by  the  bar,  the  first-named  method  being  preferable  for 
the  reason  that  the  moisture  in  the  second  case  will  scarcely  be  carried  far  enough  to  remedy 
the  defect. 

Groniid- con  nodi  ons  may  be  made  as  for  peimaoent  lines  whenever  circnmstances  (loa 
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ban,  &.<:.)  m»y  render  it  QeeeeMiy  at  convenieot  to  io  so.  The  rale  to  be  followed  h  Ht 
KAtae  In  one  case  He  in  the  other— a  SDiface  id  contact  with  earth  that  shall  equal  in  an- 
ductivit;  the  battery  and  line. 

The  toola  for  the  erection  of  a  field-line  (which  constitute,  with  the  materiali  for  the  liw. 
the  ontfit  of  the  train)  ore ;  maihioK-pliu,  bj  which  the  poiata  of  snppoit  are  iDdiott) 
axes  and  batcbeta,  to  cntawaj'shmbBorbruichesof  trees  or  to  affix  inaolatai*  to  oaUiTdnF- 
ports;  crow-bars,  lomakeboleslntheeartbin  which  tosetthelaoces:  bars,  SltedforcBUinf  , 
throngh  frozen  ground  ;  cliinberi,  to  enable  the  men  enf^Hgod  in  the  work  to  seeend  H*^. 
when  necesaarj,  for  the  purpoae  of  affiiinf;  insaUtors  thereto,  or  lo  trim  away  biMck' 
reels,  for  the  deliver/  and  recoverj  (nncoiling  and  recoiling)  of  the  wire  :  plien,  to  bt  av. 
in  making  connections:  files  and  scrEW-counectert,  which  err  to  be  osed  for nukiag maii-:- 
tioni  between  the  coils  (mi1e-length«)  of  wire  in  reeling  ont,  and  geneislly  when:  Buof:- 
tioDB  are  to  be  frequentlj'  made  and  broken,  to  avoid  low  of  time  and  waste  of  wirp.  I 

The  tnarhing-pins  are  of  iron  wire,  one-eighth  inch  in  diameter  and  15  iachn  lot: 
pointed  at  one  end  and  having  a  loop  or  handle  at  the  other,  painted  of  some  biighl  mk- 
and  fitted  with  a  small  pennon  of  bright-colored  cloth,  so  as  lo  be  ronspicQOQ*  ohjecli.  u 
are  need  to  mark  the  places  where  lances  aie  to  be  erected,  bv  being  thrust  into  this  «aftt  (  ! 
guch  points,  or  the  natural  supports  to  which  ingnlators  slioold  be  affixed  bf  lb*  ■*:- 
methoda.  ! 

Ills  scarce!; necessar;  to  describe  axes  or  hatchete,  except,  perhaps,  to  sa;  that tbe its'    j 
should  have  a  hammer-poll  with  which  to  drive  a  spike.     Bnt  the  efficiency  of  the  liae  »/ 
depend  on  their  use,  which  is  mainlv  to  cut  down  all  thrubs  growing  near  the  line-wiK. : 
trim  off  anch  as  come,  or  might  be  thrown  b;  tbe  wind,  in  contact  with  the  line-wire. 

Crow-bars,  with  which  lo  make  seats  for  the  lances,  are  cylindrical  iron  bars  4^  liEct  kt; 
1^  inches  in  diameter  for  2  feet  from  the  point,  and  I  inch  in  diameter  for  the  rest  of  tb-' 
length,  and  pointed  aoas  to  penetrate  thoearlli  easily.  Such  a  bar  weighs  fifleui  ftai 
These  (and  all  the  iron  used  in  the  work)  should  be  ainc-coated.  (galvanized.) 

Ice-bare  are  of  tbe  same  general  form  and  dimenaions  as  tbe  crow-bars,  but  haves 
chiael-ahaped  point  or  blade,  and  are  used  for  cutUng  through  frozen  ground,  lo  faciliu* 
(he  work  of  setting  the  lances. 

Climbers,  lo  enable  tbe  men  engaged  in  erecting  a  line  to  ascend  trees  to  affix  iDinls^'' 
and  attach  the  wire,  aro  of  various  pallema.  A  good  form  is  made  of  steel,  with  Imk": 
■traps  for  ottachiug  them  to  the  feet,  and' weigh  aboutfour  puuuds  the  pair.  A  «tnf  ' 
sling  is  carried  over  the  shoulder  of  the  man  and  used  to  aid  him  in  mainlaining  lui  ]w-- 
tion  without  tbe  use  of  hie  bands,  leaving  them  free  for  the  work  of  handling  his  tooii. 

Reels  for  field  uae  are  in  general  form  like  those  for  permanent  lines,  but  are  ligktn.  ih 
are  provided  with  arms  attached  to  the  uprights,  which  are  laid  flash  with  tbe  itc*  tS  ■■■• 
uprights  when  reeling  out  wire,  and  secured  at  right-anglea  thereto  w^ben  reeliiiK  IIL ' 
order  to  confine  the  wire  and  give  the  coil  its  proper  shape.  Kach  one  has  a  handle  sSni 
to  the  extremity  of  ono  of  tbe  upper  cross-anna,  by  which  it  is  tamed  when  reeling  ap  ■'*■ 

The  reel  is  seated  in  the  wire-wagon,  but  may  be  carried  by  men  over  ground  impaa.> 
ble  for  Ihe  wuxins  in  the  hand-bearer,  one  of  which  should  accompany  each  recL 

Pliers  and  nleB  are  of  the  same  kinds  as  for  permanent  lines,  but  smaller,  aa  the  w'ji  ■ 
smaller  and  the  work  to  be  done  lighter.  Connectors  are  aimply  brass  cylinders.  tinb'» 
through  their  length  to  admit  the  wires,  and  fittod  with  a  thumb-screw,  the  eiMoi*'-- 
presses  upon  and  holds  the  wiree  so  inserted. 


Chapt&k  VIII. 


used  for  offices  or  stations,  and  are  called  battery-wag 

Tbe  battery-wagon  is  tbe  central  or  headquarters  office ;  is  of  a  siie  samcient  lo  Cds^) 
fnnr  instrument  tables,  the  necessarr  batteries  for  four  line),  each  ten  miles  in  Irsglb,  iivr 
ments  and  table  apparatus  for  each  table,  four  ground-tura,  a  supply  of  baltet^-aater 
seals  for  four  operators,  and  a  stove. 

It  is  mounted  on  platform -springs,  and  turns  in  its  own  length,  is  covered  with  caaiv.  *'. 
must  not  be  too  heavy  to  be  drawn  by  two  horses  over  any  grooud  practicable  for  artiiii' 
The  tables  tire  each  'i\  feet  long  by  1  footer  1  foot  3  three  inches  wide:  are  attached  tei 
■ides  of  the  wagon  at  a  height  from  the  floor  of  31  feet :  one  iu  each  comer  of  the  av 
The  hatleries,  in  sections  or  cases  of  six  cells  each,  ara  supported  by  brackets  UDdrnKstll^ 
tables,  each  bracket  being  of  a  size  sufficient  to  support  two  such  sections.  Tbe.  ioiO 
ments  and  table- apparatus  are  carried,  when  not  in  use,  in  pouches  of  leather  attubeJ  :■ 
the  sides  of  the  wagon  between  the  tables  :  Ihe  supply  of  balterj-- material  in  a  boi  avi'-- 
nealh  the  driver's  aeat ;  the  ground-bars  on  tbe  floor,  next  the  sides,  (two  on  each  u<>  ■ 
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Tbe  niic-wagon  Is  or  the  Muie  ffaneral  form  m  the  balterj- wagon,  and  monDled  ia  ths 
sttdM  mftDner.  It  Is  of  size  and  strsD^h  to  coottua  an  ioslrameDt-tAble,  o-hich  is  ntlached 
to  tbe  front  end;  s  slof^le  udion  of  battery  anderDeBtb  the  table;  a  pouch  for  iiutnimeDt  itod 
»pp«nliu  Kt  ita  aide :  ■  seat  (camp-stooi)  foithe  opetatori  a  gToaud-bar,  secured  as  in  tba 
batter; -wagon ;  a  vrire-reel,  seated  Id  a  socket  in  the  center  of  the  Soor  near  the  bind  end  ; 
•  band-bearer,  secured  at  the  top  of  tbe  wagon  b;  straps  ;  ten  coils  of  wire,  (one  mile  in 
each,)  secnred  for  transportation  at  tiie  sides  of  tbe  wagon ;  and  a  box,  which  serves  to  hold 
the  wireman's  tools  (pliera,  Blea,  and  connectors)  and  as  a  seat  for  bim  when  at  work  reet- 
ini;  out  or  recovering  wire.  This  wagon  mnst  be  strong  to  sAfelf  carry  its  load,  but  mnst  at 
the  aaiDc  time  be  light  enough  to  be  handled  b;-  two  borses  on  roads  or  ordinary  g^round,  and 
by  fonr  over  any  gronnd  at  all  practicable  for  wagons. 

The  lance-tmck  Is  a  wkgon  without  springs,  of  lengtb  inffieient  to  carry  lances,  and 
of  itrcDgth  saSicient  to  snstaia  tbe  weight  of  250  lancos  and  all  the  line-tools  and  insulators 
for  ten  miles  of  line.  The  lancea  are  stowed  compactly  in  the  middle  of  the  wagon  or  tmck 
and  eanfined  by  nprlght  stanchions  and  end-boards.  The  insnlators  and  tools  are  cont^ned 
in  boxes  arranged  for  the  pnrpose  on  either  side  of  the  pile  of  lances.  The  weight  of  the 
load  will  be  approxioiately  ii.UOO  pounds,  and  a  good  sii-mnle  team  will  be  needed  to  move 
it.  It  carries  25^  lances,  400  insulators,  16  crow-bars,  4  ice-ban,  3  axes,  IS  hatchets,  13 
paira  of  climbers,  and  SO  or  more  marking-pins, 

A  full  train  consists  of  onn  batter*- wagOQ,  fonr  wire-wagons,  and  four  lance-tracks,  and 
ia  divided  into  fonr  sections,  each  of  which  consists  of  a  wire-wagon  and  lance-tmck  and  is 
capable  of  acting  independently.  Thus  a  full  train  may  orect  lines  radiating  in  four  direc- 
tioos  from  the  battery-wagon  ;  or  the  four  sections,  the  second  commencing  to  reel  out  its 
wire  when  the  first  has  finished,  maj'  extend  a  single  line  forty  miles  long,  hiving  offices  at 
the  termini  and  at  three  Intermediate  points  equidistant  from  each  other.  Additional  instru- 
nienls  being  furnished,  inlennedlate  offices  otlier  than  the  ref^lar  ones  can  he  opened  when 
ever  necessary. 

Tbe  train  is  commanded  by  a  chief  of  train,  whose  place  ia  with  or  near  the  headqaartor* 
of  tbe  force  with  which  the  train  is  acting,  and  with  him  the  battery-wagon  with  its  comple- 
oient  of  operators,  battery-man,  and  driver.  To  work  tbe  fonr  lines  separately  twelve 
operators  will  be  the  ordinary  number,  three  for  each  of  the  lines,  giving  to  each  eight  hours' 
duty  out  of  each  twenty-four  ;  and  this  shonid  be  divided  Into  two  tours  or  watches  of  fonr 
liouTS  each.  Should  the  work  to  be  done  by  the'  lines  he  exceedingly  heavy,  this  force 
might  be  increased  to  advantage,  and  under  other  circumstances  might  perhaps  be  reduced ; 
but  it  is  false  economy  to  require  too  much  of  men,  and  eight  hours  of  close  attention  Is  fully 
enoufth.  The  battery-man  will  have  charge  of  and  be  lield  responsible  for  the  batteries,  not 
only  those  in  the  battery-wagon  but  also  those  in  tbe  wire-wagons;  will  see  that  they  are 
St  all  limes  in  order  and  ready  for  work :  have  the  care  of  the  enpplies  for  tliem,  and  make 
reKolsr  reports  to  the  chief  of  train,  embracing  all  necessary  ioforniation  concerning  them. 

Each  section  will  be  commanded  by  a  chief  of  section  and  manned  by  four  non-commis- 
sioned  olficers  aod  thirtj-sii  men.  whose  several  duties  wilt  be  as  follows  : 

One  director,  (non-commissioned  officer,)  who,  receiving  from  tbe  chief  of  section  general 
orders  concerning  the  direction  Co  be  taken  or  point  to  be  reached,  will  go  over  the  ground 
and  select  the  route  for  the  line.  He  will  be  accompanied  by  two  marteis  carrying  guid- 
ODS,  whom  he  will  station  so  as  to  guide  the  surveyor,  Tbe  director  should  be  oarefuIlT 
selected,  as  npon  his  skill  and  judgment  depends,  in  a  great  degree,  the  promptness  with 
wbicli  lines  can  ba  erected.  He  mnst  lake  the  most  direct  line  practicable  to  the  point  he 
baa  to  reach,  but,  in  order  to  determine  what  is  best,  he  must  examine  the  character  of  the 
Krouod  and  know  that  there  are  no  obstacles  insuperable  to  the  train — streams,  ravines, 
blaffii.  or  marshes:  that  the  soil  is  such  that  tbe  line  can  be  erected — not  loose  send  or 
rocks ;  that  tbe  route  he  selects  is  not  made  impracticable  by  the  guns  of  an  enemy  ;  and, 
iu  short,  must  bear  in  mind  all  tbe  contingencies  to  which  the  train  or  line  may  be  subjected, 
and  be  governed  by  the  circumstances  of  the  case.  Tbe  director  and  markers  must  ba 
mounted,  and  each  marker,  on  being  relieved  from  post  b;  tbe  arrival  of  the  surveyor,  (Till 
Tcjoin  tbe  director.  Over  difficult  ground  it  may  be  necessary  to  increase  the  number  of 
markers,  and  upon  n  load  or  over  country  well  known  it  may  be  practicable  to  dispense 
with  tbem  entirely,  the  director  accompanying  or  slightly  preceding  the  surveyor.  For 
Dighl-work  the  markers  will  carry  a  lantern  instead  of  a  guidon. 

One  sarveyor,  whose  duty  it  is  Co  move  toward  the  marker  in  sight,  measuring  the  dis- 
tance by  paces  and  directing  tbe  pin-men  where  to  plant  the  marking-pins.  He  will  be 
iroverned  by  the  general  rules  for  locating  lines  as  laid  down  herein,  in  which  he  should  be 
Iborunghly  instructed.  He  is  accompauied  by  three  pin-men,  Cwo  of  whom  have  each  forty 
or  more  markiog-pins,  which  they  plant  at  points  indicated  by  Che  surveyor,  to  indicate  tbe 
place  where  lances  are  to  be  erected,  or  insulators  attached,  if  natural  supports  are  used. 
The  first  man,  when  bis  pins  are  expended,  balls  unUl  the  third,  who  follows  the  lance-men, 
bis  gathered  the  pins  and  overtaken  him,  when  he  rejoins  Che  surveyor,  and  the  second  on 
expending  his  pins  does  the  same,  tbe  first  and  second  relieving  each  other  and  the  third 
bringing  up  the  pins  when  the  line  is  erected. 

Thirteen  bar-men,  twelve  of  whom  are  equipped  with  a  crow-bar,  with  which,  at  tbe 
points  indicated  by  the  marking-pini,  chey  make  boles  for  the  foot  of  the  lances.    This  magt 

•#■ 
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be  cacefallj'  done,  and  that  it  ia  ao  U  is  the  dutj  of  Iha  thirtMnth,  who  is  a  Don-commii- 
eiooed  offiocr  aod  chief  of  tbe  detacfaineut.  to  see.  The  boles  must  be  fullr  S  fnt  d*tf. 
which  will  be  the  ciue  if  the  ithouldei  of  the  bur  in  below  the  sarfoce  when  tbe  poipl  is  t>'. 
the  bottom  of  the  hole,  and  laige  ODongh  to  sdmit  the  lanco  easily.  Aa  the  ISDce  io'f 
twice  the  diameter  of  tbe  bar,  the  hole  most  be  maile  of  thn  proper  size  bj  working  the  bu 
around  and  prcising  back  the  earth,  and  this  should  be  dune  M  tbe  bar  is  driven  ooirD,  fui 
if  the  bar  be  driven  6rE<t  lo  tbe  full  depth  aod  tiien  worked,  it  will  be  difficult  to  sufGcieDttc 
enlarge  the  hole  in  ordinar;  soils,  and  wheu  done  will  not  be  of  unifortii  size,  but  lir^at 
top  and  holtoni,  and  smaller  midway,  a  point  to  be  avoidect,  oa  iu  such  a  hole  the  Unce  nili 
be  easily  Jrawu  from  a  perpendicular  even  if  it  can  be  forced  lo  Ibe  bottom.  The  bai-man. 
Slandinj;  erect,  should  crosp  his  bar  near  the  top  with  both  hands  and  drive  it  iulo  tlir 
ground,  workiug  with  bands  close  together,  as,  if  he  gnupH  tbe  bar  with  one  hand  iM»r  tbr 
top  and  the  other  below,  bo  will  not  work  as  easily  or  direct  tbe  blows  of  the  bar  ao  arco- 
ralely,  but  will  be  compelled  to  beud  hia  bod;  sidewlse,  liii  upper  hand  wilt  throw  tbe  mp 
of  the  bar  from  him  aoJ  the  lower  hand  draw  (he  point  toward  bini ;  the  work  will  be  dour 
ID  a  alovenly  manner,  and  the  hole  when  completed  not  be  perpendicular. 

Two  wire-men.  whose  duties  are  to  accompany  the  wire-wagon  and  attend  lo  the  recliii; 
out  and  teelineupof  the  wire.  They  will,  in  reeling  out,  place  the  coils  of  wire  upnn  iLr 
reel,  remove  the  straps  or  wires  by  which  it  is  bonnd,  and  one  of  them,  seated  Id  the  wagoo, 
by  the  use  of  the  brake  so  control  the  motion  of  the  reel  (bat  the  wire  shall  be  laid  straiEii^ 
and  without  slack,  and  will  make  tbe  necessary  connections  as  Ibe  coils  are  one  aft'' 
another  paid  out.  Joints  in  field- wire  sbon Id  be  made  iu  the  same  manner  as  in  uirel'>' 
permanent  lines,  except  that  to  join  the  end  of  one  coil  la  that  of  another  it  is  well  lo  utr  i 
wi re-conn rclor,  as  these  joints  mark  ofi'  llie  line  into  mile-lengths  for  convenience  in  teciMri- 
tog  tbe  line  aud  recoiliug  the  wire,  and  lime  is  saved  by  their  use.  AH  joints  niber  ihui 
these  must  be  carefully  made  in  the  same  manner  as  for  permanent  lines,  and  soldrr^l 
The  second  man  will  iiillow  the  wagon  and  carry  tbe  wire  to  the  line  of  lances,  and  rcDilri 
such  nssistance  lo  the  first  as  may  be  required. 

Thirteen  lance-men  (one  of  the  number  being  a  non-com  missioned  officer  and  chief  of  ibr 
detachment)  will  affix  the  insulators  lo  tbe  lances  and  deliver  a  lance  and  iuaalatur  at  rar: 
liole.  one  or  two  men  being  mounted  upon  the  lance-truck  Ibr  that  purpose,  and  the  ottu:- 
will  place  the  wire  in  tbe  insulators,  erect  the  lance,  thrust  its  foot  into  the  bole  prepared  ;-r 
it  by  the  bar-men.  and  stamp  the  earth  solidly  around  it. 

'" '       e  station  when  opened,  and  drivers  for  the  wire-wagon  iiJ 


ick,  couipic 


Chapteh  IX. 

TRAIN  DRILL— (ONE  SECTiOR.) 

n  force  for  illnstralive  drills  with  a  section-train  is  as  Ibllowa :  One  ( I )  lir' 
tenont,  one  (1)  director,  one  (t)  surveyor,  two  (2)  pin-men,  seven  (T)  bar-meti,  y\y>  - 
wire-men.  seven  (7}  lance-men,  two  (3)  operalora,  and  three  (3)  drivers. 

It  will  be  parked  in  the  following  order : 

Wire-wagon  in  line  with  and  ten  (111)  paces  on  the  left  of  the  battery-wagon,  and  ll" 
lance-tmck  in  reurof  the  center  of  the  wagons,  with  distance  of  ten  (IU)  paces,  aa  indicair^ 
in  Fig.  tiT.*     The  figures  refer  to  the  illustrations  of  the  Irain-driU  given  in  Ibe  manual. 

At  tbe  "  first  call  "  Ibe  drivers,  director,  and  markers  will  saddle  and  harness  up. 

When  the  "assembly  "  is  sounded  the  drivers  will  lead  out  and  hitcb  up,  tbe  direrlorsiiJ 
markers  will  lead  out  and  take  position  immediately  in  front  of  the  train,  and  with  ^1e 
drivers  will  aland  at  "attention"  and  "dismounted,"  The  drivers,  when  dismuiiu:<^ 
will  always  stand  at  their  horses'  heads. 

Tbe  men  for  duty  with  the  section  will  be  formed  on  the  parade  in  two  ranks,  ibe  ri'l' 
called,  and  the  detacbmeots  told  off.  the  latter  taking-  position  in  the  roll.iwiog  order:  !'■■• 
surveyor  and  pin-men  un  the  right,  the  har-mcn  wjlh  an  interval  of  two  paces,  the  wire-meD 
with  an  interval  of  two  paces,  the  lance-men  with  an  interval  of  two  paces,  tbe  operaluri 
and  ballery-mcn  with  the  same  interval. 

They  will  bo  marched  in  column  of  detachments  to  the  ground  where  the  train  a  paM 
and  wheeled  Into  line  by  the  flank  previously  designated,  facing  the  train. 

Tbe  section-train  being  in  park,  with  (he  detnchnients  in  line  near  it,  the  chief  of  tnia 
wlsbingto  form  the  train  in  column  of  route,  will  command — 

1.  "t'orm  train'front,  (right,  left,  or  rear.") 

2.  "  March,  (or  double  time,  march.") 

Tilt  train  it  aiieagi  forvied  on  the  line  ofdinctUm  oftht  batttTy-wttgon,  whether  the  train  !■* 
In  disorder  or  in  park. 
At  Ibe  first  command  tbe  director,  markers,  and  drivers  mount,  and  director  and  msikr;- 

■  I'tia  flgiuH  refer  to  Ibe  lUaMrsUoni  of  lbs  tnUn-drill  (lira  Id  Ibe  muiul  of  liciiab. 
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Knd  bstter;-WHgoa  move,  iF  DecesBiirj,  to  take  the  direction  In dicatod.  The  chiefB  of  detach' 
inents  |^re  the  cnutionaiy  commands  to  cause  their  detachmenls  to  move  toward  the  pro- 
posed fcont.  At  the  second  command  the  b at terj- wagon  halts,  the  director  aod  markers 
takn  post  twenty  (20)  pacex  to  the  front  of  tbe  batlerr-wai^on.  At  the  same  command, 
wjiich  will  bo  repeated  by  tbe  detachment  coiniuanderH,  the  detachnientH  will  move  off  and 
form  in  close  colamn  in  tbe  same  relative  order  as  before,  behind  tbe  director  and  markers, 
(Fli.  28.) 

The  soction  being  formed  far  tbe  march,  the  park  will  be  broken,  and  it  will  be  moved 
forward  by  tbe  command — 

1.  "Forward," 

•i.   "March," 
nhvD  the  director  and  markers  will   more  forward,  followed  in  order  by  the  colamn  of 
detachments,  the  battery- wagon,  the  wire-wagon,  and  the  lance-tnick. 

On  the  march  the  section  is  formed  aa  shown  in  Fig.  29. 

The  direction  and  awiflness  of  the  march  will  be  reirnlBlsd  by  the  movements  of  the 
director  and  markers,  under  the  orders  ot  the  captain. 

The  section  being  on  tbe  march,  to  halt  it  previous  to  opening  alslion,  tbe  chief  of  sec- 
tion commands — 

J.   "Section." 

3.   "Halt." 

To  open  alalion  tbe  chief  of  section  will  command — 

1.  "Open  station,  right,  (or  left.") 

2.  "March." 

At  the  second  command  the  bsltery.wagon  will  move  Out  of  the  column  to  the  point  indj. 
CAted,  and  be  followed  by  the  bftltery-man  and  three  (^)  operators ;  at  the  Same  time  the 
wire-wagon  and  lance-truch  will  close  up  to  the  column  of  liis  detachment ;  tbe  driver  of  the 
battery. wigoD  will  unhitch  his  horses  and  gland  at  lb«ir  heads,  and  Ibe  battery-man  will 
make  the  necessary  ground-connection.  To  open  station,  the  train  being  in  march,  the 
command  will  be  the  same,  (1,  "  Open  station,  right,  (or  left.")  (2.  "  March.")  At  the 
command  "  march,"  the  detachments  halt  under  command  of  (he  chiefs  uf  detachments  ;  the 
battery-ttagoD  wheels  out  of  the  column  In  the  direction  indicated,  aad  the  wire-wagon  and 
and  laDce-irock  close  ap  upon  the  coininn  of  detachments  and  ball.  The  command  will 
then  be— 
1.   "  Equip." 

•2.  "  March,  (or  double  time,  march.") 

At  the  tint  command,  the  chiefs  of  detachments  will  cause  them  to  face  abont.  At  the 
second  command,  which  will  be  repeated  by  the  chiefs  of  detachments,  the  latter  will  sepa- 
rate, and  move  in  equal  divisions  on  either  side  of  the  train,  the  operators  and  two  wire-men 
taking  position  at  and  to  the  rear  of  the  wire-wagon,  and  the  lance-men,  bar-man,  and  pin- 
men  on  either  aide  of  the  lance-trnck,  where  they  will  take  equipments,  and  face  toward 
Ibe  front  of  the  train  ;  the  lance-men  opposite  the  rear  wheels,  the  bar-men  between  the 
wheels,  and  the  pin-men  and  the  two  lance-men  who  are  to  deliver  lances,  opposite  tbe  front 
wheels  of  the  lance-truck.  (Fig.  3U.)  The  command  will  then  be  given— 
I.  '"To  your  posts." 
'J.   "  March,  (or  double  lime,  march.'') 

At  the  first  command  the  director  and  markers  move  forward  20  paces,  and  the  bal-men 
raise  the  bar  to  the  right  shoulder,  the  two  designated  lance-men  mount  the  lance-trnck. 

At  the  command  "match,"  the  surveyor  and  pin-men  move  lo  the  front,  and  immediately 
behind  the  director  and  markers.    Tbe  bar-men  follow  the  snrreyor  and  pin-men.     At  the 
same  time  the  lanee-tmck  will  pass  the  wire-wagon,  and  close  np  upon  the  hai-men.    The 
lance-men  are  marched  to  the  rear  of  the  wire- wagon. 
At  the  command — 
I.   "Prepare  lo  reel  out," 
the  director  having  been  instructed  by  the  lieutenant  as  to  the  direction  and  route  of  the 
line,  moves  forwaM  rapidly  with  the  markers,  stationing  the  first  marker  at  a  point  about 
:WU  feet  from  the  wire- wagon.     One  of  ibe  wire-men  takes  the  end  of  the  wire  from  the  wire- 
wagon,  and  makes  it  fast  to  the  wheel  of  the  battery- wagon.     (Fig.  31.)    The  first  pin- 
man,  under  direction  of  the  surveyor,  marks  the  first  hole  about  ^  paces  from  the  battery- 
wagon,  a  bar-man  falls  oal  to  make  it,  and  the  first  lance  it  delivered  by  it.    The  commaud 

1.  "Reel  out." 

2.  "March." 
At  this  command  the  director  mo< 

him  at  a  second  point  on  tiie  route,  i _    .    . 

markers  ihns  placed  will  be  necessarily  regulated  by  tbe  topoj^raphy  of  the  connlry. 
lientononl  moves  forward ;  the  surveyor  follows  on  the  line  indicated  by  the  markers,  and  is 
accompanied  by  two  pin-men. 

The  first  pin-man,  with  forty  marking-pins  (lor  one  mile  of  line)  follows  the  ntrreyor, 
who  paces  the  distance  of  5Ssteps,  orl32  teet,  the  distance  between  poles,  and  indicatat  (he 
points  when  the  pln-mon  thall  place  the  pins.  , 
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The  second  pin-tnan,  timiluly  equipped,  also  accompBniei  the  Bairejor,  ud  nlimt  it 
first  when  the  pins  of  the  Utlei  are  used  ap. 

The  third  pin-mati  tnkei  statioQ  at  tbe  &nt  pin  placed.  , 

The  bar-men  (each  with  a  crow-bsr)  fallow  the  pin-man,  making,  hj  tbe  side  nl  nd  pi 
thOB  placed,  a  hole  latge  enoagh  to  adioit  the  foot  of  the  lance  eaiilf ,  and  two  feet  ietf,ii' 
length  of  the  bar  from  point  to  ehoulder  being  ibe  measure,  and  tin  hole  b^ng  made  kv 
Inirthe  pin  beside  it  to  enide  the  Isnce-men. 

The  lance-tnick  will  follow  cloae  upon  the  bar-men.  the  two  lance-men  in  Ibc  1il> 
attaching  a  spike  and  insnlator  to  «ach  lance,  and  deliveriDg  a  lance  so  prepared  U  tu 
hole. 

■wagon  with  operators  and  two  wire-men  follow*  the  lance-lnick  rediu  Ml  l> 
■      ■  -      .        .  ..  .     .  ifiliori; 


"^^t 


the  first  wire-man  in  the  wagon  in  charge  of  reel,  and  the  socond 
ng  wire  to  the  line  of  poles, 
lance-men,  eleven  (11)  in  namber,  follow  the  wiT»-wagon,  plaUDg  tbe  win 


B  them,  and  who  waits  at  the  point  «Wn  > 

i  laiier  pin-man  moves  in  double  time  to  the  front,  and  idii'- 

>e  who  precedes  ' ' 

.f  been  read    '    ' 

"Take  station,  right,  (or  lett."} 

d.  "March." 

At  the  command  "  march,"  the  lance-tmck  halts  and  is  passed  bjthe  wire-waeoa.  «ti'. 
moves  to  take  the  position  indicated  bj  Aie  chief  of  section,  when  groand-cooDKlitc  - 
made  bj  a  vrire-man.  As  Ibey  come  in,  the  lance-men  take  posl^on  behind  tbe  laoet-nvi. 
and  tbe  bar-men  and  pin-men  behind  tbe  wire-wagon.  Tbe  drivers  will  then  hilfli  u>' 
horses  and  stand  at  their  heads.    The  train  is  now  arranged  as  in  Fig.  32. 

Having  thna  formed,  the  eqaipments  of  bar-men  and  pin-men  are  retnmed  under  dinct^i 
of  the  chief  of  section,  and  sncb  disposition  made  of  tbe  men  as  ma;  be  adviaable,  nnd"  -' 
directions. 

Details  should  then  be  made  for  patrols  to  gnard  the  line  and  make  repain  wbea  w^ 
sarj.     Each  man  is  made  responsible  for  a  certain  portion  of  the  line  whKh  it  assigned  ' 

To  recover  the  lioe,  the  command  is  given — 

1.  "Close  station." 

2.  "March." 

The  wire-man  removes  the  ground-connection,  the  horses  are  hitched  to  the  wagtmi.  >- 
the  drivers  mount. 

At  the  command^ 

1.   "  Prepare  to  reel  np," 
the  wlre-WBgou  and  lance-track  wheel  about  on  their  own  gronad,  and  then  ataod  Ewi.    TW 
laace-men,  bHr-mtn,  and  pin-men  ace  taieti  about,     (t^g,  33,) 

At  the  command — 

I,  ■' Reel  up," 

S.  "March," 
tbe  tance-men,  commenung  at  the  wire-wagon,  draw  tbe  laneM,ftee  the  wire  fnioi  thc^-^ 
latOTS,  and  pass  the  lances  into  the  truck.    Tbe  two  men  in  the  truck  tecuve  laoces,  ite' 
inenlators,  and  return  parts  thereof  and  lancos  to  their  placet. 

Tbe  wire-wagon  following,  reels  np  tbe  wire,  tbe  pin-men  aesitting  the  win-nru.  andtk 

*  '  ''  "e  (hat  the  wire  does  not  run  into  kinks  or  become  entangled,  sots 

.the  lance-ttuck  and 

>t  more  than  three  lasia 
advance  of  the  lance-truck. 

Upon  reaching  tbe  central  station,  and  when  the  lanoe-tnick  reacbes  tbe  Gril  lance,  i^ 
lieatenaut  will  command — 

1.  "  Section." 

2.  "HalL" 

At  the  command  from  tbe  chief  of  trun — 

1.  "Close  station," 

a.  "March," 
the  wire-wagon  reelo  up  to  tbe  eod  of  the  line,  passing  the  lance-track,  and  mares  in  nc 
the  battery- wagon.     The  detacbmentt  rotun  their  relative  poaitiona,  and  A*  bomsi.' 
hitched  to  tbe  batterr-wagos  i  the  wire-man  detaches  the  line  from  the  hMtxj'Wifom.  ts. 
the  baltery-nian  removes  tbe gronod-connectiun.     (Fig.  34.) 

The  chief  of  train  then  commands — 

].  "Form  train  front,  {right,  left,  or  rear,)" 

S.  "March,  (or  double  time,  march,") 
when  the  detachments  will  be  promptlf  placed  as  directed  in  the  train  foraied  ft«tle«an. 

The  command  "  form  train  front,  (right,  left,  or  rear,)  march,"  may  be  ginaatsBT*'" 
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by  the  chiBf  of  Irsm  wben  it  is  neceBsarj  to  change  bUdeaii^  of  ruling  oat,  &.c,  provided 
the  wBgoni  ore  near  together. 

The  Kmeral  ralo  gaverninE'  the  mOTeaienC  !■,  that  the  director  and  markers  shall  more,  if 
necMMr]',  SO  pai^H  in  front  of  the  battery-wagoD  (which  ia  tnrned  toward  the  proposed 
front  of  the  train)  when  the  command  "form  train"  is  given:  then,  at  the  command 
"  march,"  the  delacbments  will  take  the  shortest  line  to  their  places  in  column,  in  front  of 
the  bat ttry- wagon,  and  the  wire-wagon  aod  lance-truck  wheel  aa  nearly  into  thdr  proper 
places  as  the  nalura  of  the  ground  will  allow,  so  that  they  ma;  gain  them  at  once,  then 
ihs  train  is.moTed  forward  b;  the  usual  comniands. 

The  train  being  in  column  (h  roalc,  in  order  to  move  in  a  line  to  right  or  left,  the  chief  of 
train  will  command— 

1.  "Inline,  right,  (or  left.") 

3.  "March." 

3.  "Guideleft,  (orright.") 

At  the  fint  command  the  chiefs  of  detachment!  caution  them  to  wheel  to  the  right  (or 
left.) 

At  the  iecond  command  each  detachment  and  wagon  tnrns  to  tha  right  (ot  left)  and  moves 
forward  in  a  line,  the  guide  being  towards  the  director  aod  markers. 

The  drivers  most  he  careful  to  preserve  theit  intervals,  and  keep  the  heads  of  their  lead 
faoTsas  dressed  on  the  line.     (Fig.  35.) 

Tbe  train  may  be  baited  by  the  com  maud— 

1.  "Train." 

2.  "Halt." 

Tbe  train  beine  it  tine,  (either  at  a  inarch  or  bait,)  it  may  be  formed  in  order  of  colnmn 
to  the  right  or  left  aod  moved  forward  by  the  commandi — 

1,  "In  train.  left  (or  righL") 

2.  "March." 

At  tbe  second  command  each  detachment  and  wagon  will  be  turned  in  tbe  direction  indi- 
Oited  and  move  forward  in  column  witboat  IHirtheT  command. 

Tbe  traiu  being  in  eolnmn,  in  order  to  change  the  march  directly  to  the  rear,  the 
comioand  will  be  given — 

1.  "Coonterraarch  right  (ot  left") 

2.  "March." 

At  the  second  commaod  the  detachments  and  w^ona  bait,  witb  tbe  ezeep^on  of  the 
director  and  markera,  who  wheel  abool  to  the  right  (or  left)  and  move  toward  the  rear  of  the 
traio,  followed  in  succession  by  the  detachments  and  wagons,  which  wheel  about  in  turn 
into  tbeir  placea  in  tbe  moving  column. 

When  the  train  ia  in  line  or  in  calnmo,  and  it  ia  desired  to  gain  distance  to  the  rear  with- 
out preserving  the  preacrihod  formation,  the  command  will  be — 

1.  "Train  right  (or  left)  about." 

2.  "  March.  •'^ 

At  the  second  command  each  detachment  will  wheel  about  to  the  right  (or  left:)  the  wag- 
ODB  ftt  a  trot  will  move  to  the  lell  (or  right)  and  then  wheel  to  the  right  (or  left)  about  and 
uke  walk  when  they  have  their  proper  disiance.  If  thie  command  be  given  when  the  tr^n 
ia  ID  line,  tbe  guide  will  be  changed  when  the  new  directioa  is  taken. 

Tbe  tnuD  being  in  march,  and  it  U  desired  to  park  it  iu  tbe  line  of  the  direction  of  march, 
th«  chief  of  train  will  command— 

I.   "Forward  into  park." 

it.  "March." 

At  tbe  first  command  tbe  chief  of  section  will  command  "  right  oblique." 

At  tbe  second  command,  repeated  by  the  chief  of  section,  tbe  director  and  markers  and 
the  delachmenta  oblique  ten  paces  to  tbe  right,  when  he  will  command — 

1.  "  Left  front  into  line. " 

a.  "March." 

At  the  second  command  the  director  and  markera  halt,  and  the  detachments  execale  tbe 
prescribed  movement :  the  battery-wagon  obliques  to  the  right,  aod  movea  at  the  command 
"  inarch  "  to  take  the  post  ton  ()0)pBces  in  tbe  rear  of  thr  right  of  the  detachment  of  bar-men  ; 
the  wire-wagon  moves  to  take  post  on  line  witb  and  tea  (10)  pacea  to  the  left  of  tbe  batlery- 
-OTBgon.  The  lance-truck  movea  into  poaitiou  ten  (10)  pacea  to  therear,  and  in  thecenter  of 
the  two  wagona,  and  halls. 

To  go  into  park  on  the  left  of  the  line  of  march  tbe  command  will  be  given — 

1.  "  I>eft  into  park." 

2.  "March." 

At  th«  -second  command  the  director  and  markers  and  the  detacbmenta  wheel  to  the  left 
and,  dressing  to  the  right,  marcb  thirty  paces  to  the  front,  when  they  will  be  hnllcd  by  the 
chief  of  section  and  aliened  on  the  director ;  the  wasons  continue  tbn  march  until  tbe  bat- 
tery-wagon ia  apposite  uie  detachment  of  bar-men,  when  it  wheels  to  the  left  and  takes  post 
ten  (JO)  paces  In  rear  of  the  right  of  that  detachment.  The  wire-wagon  and  lance-lruck  fol- 
low, and  take  their  prescribed  posts  as  in  the  os'jal  formation.     (Fig.  36.) 

To  g|0  into  park  on  the  right  of  the  line  of  march  the  commands  are — 


G24  BEPOHT  OF  THE  SECRETAET  OP  WAR. 

1.  "RiRht  inlo  p»tk." 

2.  "Murch;" 

and  Ihcj  are  eiecutod  by  revewe  movementB  to  those  prescribed  for  "  l*fl  into  pwi ;"  bui 
ID  this  KHse  tbe  wire-wagon  will  p»»s  the  batlerj-wa^n  before  turning  to  the  rigbt. 

The  iltLll  beint-  iliamiswil,  the  dctachmente  will  be  innrcbed  bj  ihcir  respective  cbiefj  w 
the  parade,  where  th«y  will  bedismlBsed, 

Fig.  40  sbowB  tbe  posilioa  of  a  fall  train  id  park. 

OEKCRAL  DIRECTIDKS  FOR  RUKSINQ  AND  BRECriNG  A  FlBf.D-TELEaRAPR   L1XES. 

They  should  be  aa  nearly  straight  as  the  drc urns tsaces  will  allow.  When  it  i»  impnci:- 
cftble  for  any  reason  to  follow  a  straight  line,  tbe  divergence  should  be  mode  with  a  Irw, 
bouse,  or  other  firm  support  at  the  angle,  and  this  especially  if  tbe  divergence  is  Itrirr. 
approBchiog  a  liglit  angle.  Should  such  support  bo  unavailable,  two  or  three  luces  shouJ 
be  set  close  l«gEt her  to  divide  ihu  strain. 

When  following  a  road  or  highway  the  line  should  be  placed  beyond  the  ditch,  so  a«  lot- 
entiiely  out  of  the  way  of  trains.  When  rrossiog  country  tbe  same  object  should  be  Vtp 
in  view,  and  the  line  run  along  the  edge  of  timber,  or  tbe  brink  of  ravines,  avoiding  gn>Dul 
iikefy  to  ho  stleclBd  for  the  parkiug  of  trains,  or  upon  or  across  which  artillery  is  likelr  :■ 

III  crossing  broken  country  tbe  surveyor  should  be  camfut  Co  place  lances  upon  ihs  luiet 
of  declivities  and  on  the  top  of  knolls,  iu  order  tbat  do  ground  between  laniics  shall  be  U^ 
enough  to  endanger  tbe  line,  should  troops  or  trains  pus  under  it. 

Cross  roads  as  seldom  as  possible,  and  when  necessary  to  do  so,  select,  if  possible,  apolc: 
where  the  road  is  lower  than  the  banks  on  either  side. 

Select  ground  in  which  tbe  lance-boles  can  be  easily  and  quickly  made,  but  avoid  uni 
Lances  should  be  lifly-three  (51)}  slaps  apart,  but  this  distance  may  be  varied  five  (5)  to  in 
(10)  steps  to  avoid  had  ground,  bard  rlay,  rock,  or  dry  sand. 

The  sergeant  in  chavgo  must  see  that  the  lance-holes  are  made  of  proper  depth,  and  Uic> 
enough  to  admit  the  fool  of  the  lance  easily. 

The  lance  men  must  force  the  lances  down  to  the  bottom  of  the  hole,  and  stamp  lb*  ear) 
about  the  lance  to  make  it  stand  firmly  :  the  iosulalor-spike  must  stand  at  right  angles  "i:k 
tbe  course  of  the  line,  and  the  insulators  be  all  on  One  side  of  the  line  of  poks. 

Tbe  wire-men  will  deliver  the  wire  from  the  reel  only  as  fast  as  the  wagon  moves,  allm- 
ing  no  slack,  iu  order  that  when  lifted  on  the  lances  It  shall  be  ti([ht  and  Dot  bang  in  Ido* 

Clamp-hook  insulators  should  be  pnt  on  every  fourth  pole,  and  on  the  pole*  nett  U  j 

Form/or  inMptetum  and  miae  for  *teiien  train. 
FORM  FOR  KEVIEW. 

The  train  will  be  cocdncted  to  the  ground  appointed  for  the  review  by  tbe  chief  of  tnii 
and  formed  "  in  line  right,  (or  left,)"  facing  the  stand, of  the  reviewing  officer,  wilh  >^ 
director  and  maikera  ou  the  rlghL 

The  chief  of  train  takes  bis  place  twenty  (20)  paces  to  tbe  front  and  center  of  ths  Irtit- 
fadng  from  it ;  the  chief  of  section  six  (6J  paces  to  the  front  and  center  of  the  lineoldP 
tachments,     (Fig,  37.) 

At  Uie  approach  of  the  reviewing  officer,  be  is  recdved  by  the  chief  of  train  by  an  iadi- 
viduat  salute,  and  tbe  latter  advances,  face«  the  train,  and  commands— 

1.  "Prepare  for  review. ■' 

2.  "  Detachments  to  the  rear,  open  order," 

3.  "March."  I 
At  the  command  "  march,"  the  director  and  markert  and  drivers  dismount  and  ilwd  sf 

the  heads  of  their  horses.  The  ebief  of  train  and  chief  of  eeclioQ  will  remain  moouted  i: 
the  inspector  is  mounted.  | 

The  chief  of  section,  after  dressing  the  front  and  rear  ranks  of  the  detachments,  ntnnii 
to  bis  place  in  line,  when  the  chief  of  train  commands— 

1.  "^  Front." 

He  will  Iben  accompany  tbe  reviewing  officer  along  (he  front  of  tbe  trun  from  li^l  ^ 
left,  along  the  rear  back  ag^n  to  tbe  right  and  front,  aDd  take  hU  post. 

As  soon  as  tbe  reviewing  officer  takes  hia  stand,  tha  chief  of  train  facM  abont  and  ma 
mands — 

1,  "Close  order." 

2.  "March." 

At  the  secoDd  command  tbe  rauka  art  dosed,  and  the  director  and  muken  mooitt.   Tk 
commands  will  then  be  g^ren— 
1.  "Topasainretiew,"  ' 
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3.  "  In  traia,  rigbt." 

:l.   ■■  March." 

Ttie  cbief  of  trnia  then  tnksB  hia  plac«  three  (3)  pacea  in  front  of  the  director  aod 
markers,  and  condacta  the  column  in  review  past  the  reviewing  oScei,  the  Tigbt  guides  or 
chi«r»  of  detacbmentti  passing  within  a'lx  (6)  pac«s  of  the  latter.  The  chief  of  train  leaves 
tlie  head  of  culnmn  aftor  salaling  the  reviewing  officer,  and  leinains  at  his  side  until  the 
train  passes,  when  he  will  again  lake  charge,  and,  if  required,  pass  the  train  again,  in  double 
tiuie.    When  the  train  passes  in  double  time  uo  salutes  will  be  given. 

Having  fioBlty  arrived  upon  the  ground  where  the  line  was  first  eslablisbed,  it  will  again 
form  by  the  command — 

I.  "In  line,  left." 

a.   "Match." 

3.  "HaK.'" 

4.  "Right  dre«8." 

5.  '•  Front.". 

The  chief  of  trun  then  cakes  his  post  and  reports,  saluting  m  before. 
The  cbangn  of  direction  in  passing  in  review  will  be  indicated  b?  Sied  guidons,  or  use  of 
the  mounted  markers. 

It'  the  ceremonj'  terminates  with  a  review,  the  train  is  at  once  parked  and  dismissed. 

FORM  FOR  INSPECnOK. 

I,  the  chief  of  train  will  command — 


If 

an  inspection  is  to 

follow  the  r, 

1. 

"  Prepare 

.'■S^F 

ction." 

2. 

"  In  train 

3. 

"  March.' 

4. 

■■  Hall." 

.'i. 

K,  Open  ord< 

6. 

"  March: 

7. 

"  Front." 

Al 

I  the  (bird. 

command 

, the  detach. 

forward  in  role 

The  fourth  command  ■ 

will  be  givei 

ts  and  wagons  will  be  wheeled  to  the  right  and  move 

soon  as  the  wagons  gain  their  places  in  colamn, 
covering  as  little  ground  as  possible,  when  the  lieutenant  will  take  post  three  (:J)  pac<;s  in 
front  ofhis  section. 

The  cbief  of  section  takes  bis  place  six  (6)  paces  from  the  head  of  the  column.  The 
director,  and  markers,  and  drivers  dismount  At  the  sixth  command,  when  the  detachments 
are  (Fig.  :)8)  brought  to  "rear,  open  order,"  the  chiefs  of  detachments  remain  at  the  right 
of  the  Iront  rank  of  their  debichments. 

The  inspector,  commencing  at  the  head  of  column,  regularl;  inspects  the  detachments 
BD<I  wagons  in  succession,  and  as  soon  as  be  has  finished  the  ranks  will  be  closed  by  the 
cbief  ol  train,  and  nnless  a  drill  is  ordered  the  trun  will  be  at  once  dismissed. 


Cll.«PTEK  X. 

The  lines  being  erected,  the  offices  must  he  nnTiinged  for  the  transaciiou  of  business,  and 
in  case  of  field  or  flyinjr  lelegrdphs  this  is  a  plaiu  matter,  the  dcseription  of  the  wagons  of 
the  train  and  diieclion  lor  use  already  given  having  covered  the  ground.  At  the  ctnlrsi 
station  or  balteO'-wagon  the  ground-bar  is  connected  to  the  zinc  or  negativo  pole  of  the 
bstterj  ;  the  copper  or  poaitivu  pole  is  connected  to  one  of  the  scimv-posts  of  the  mtitrumeiit 
and  the  line  wire  to  the  opposite  acrew-poat.  At  the  outer  slatiou  the  conuectione  are  the 
same,  except  that  the  zinc  pole  of  the  battery  is  conneut4!d  to  line.wiie  (ihrougii  the  iustrn- 
meat)  and  the  copper  pole  to  the  ground.  At  an  intermediate  station,  if  auj  exiala,  there 
i*  no  ground-conuettiou,  the  line-wire  being  cut  and  the  Instrument  inserted  so  that  it  forms 
*   part  of  the  circniL 

Upon  permanent  lines,  where  the  ordinary  Morse  inslrumetits  are  used,  the  combination 
of  the  main  and  local  circuits  makes  the  arrangement  of  the  offices  somewhat  mure  difficult. 
And  a  few  plain  directions  may  be  needed.  In  a  terminal  office  the  battery  having  been 
placed  in  posiliou  and  the  ground-connection  made,  a  wire,  equal  in  uunducling  capacity  to 
the  gronnd-wire,  runs  to  the  switch-board  in  the  instrument  or  operatiug'-room.  From  the 
swilch'biiard  as  many  wires  aa  there  may  be  lines  to  be  worked,  run  to  (he  several  iustru- 
ment-tnhles  connecting  through  the  relay  and  key  of  each,  and  leliini  throu^^h  the  switch- 
board to  the  line-wirea.  Under  each  table,  or  in  some  convenient  place,  is  erected  a  local 
battery,  the  wires  from  which  connect  tlirongh  the  magnets  of  the  sounder  and  the  "points" 
of  the  relay.  At  intermediate  offices  the  battery  and  Kiound-couneclion  are  left  out,  the 
linc'Wires  connect  through  relay  and  key,  and  the  local  wires  are  run  as  in  the  tenninal 
offices.  At  intermediate  offices,  on  both  field  and  perauutent  lines,  ground-conneetioiM 
40W 
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should  be  prepnred  and  in  readiness  for  use  in  teatinj;  Ihe  linM  or  to  enable  ife  oBln  in 
work  to  or  with  that'  terminal  office  to  which  the  conuection  by  lm«-wire  ii  peried  in  axt «' 
a  break  in  the  line.  This  will  be  shown  in  the  directions  for  testing'.  Ordinarilj,  un  cZ,- 
lury  lines  the  switch-boards  will  be  unused,  the  line-wire  nin  directly  to  the  iDslmmeDl  n 
one  side  and  the  wire  froin  the  battery  to  the  opposite,  tlie  switch-board  bcin^  a  coDTHiiti'i 
merely  and  Dot  a  necessity.  The  fundamental  conditions  are  that  the  line-wires  be  lo.-n. 
nected  that  the  current  generated  by  the  mHin  battery,  and  flowing  throug;h  tfarm.  sli 
[lass  through  the  magnet  of  the  relay  and  the  insulated  post  and  circnit-clo»«  of  ihr  L>- 
and  that  the  local  wires  be  so  connected  that  the  current  of  the  local  battery  mivi  ]n- 
through  the  magnet  of  the  sonnder  and  the  "points"  of  the  relay.  If  these  are  fulGUrJ -- 
office  IS  ready  for  business. 

Tlie  alphabet  used  ia  the  "  Geneml-Scrrice  Code  "  of  the  Army  and  Navj.  and  lb*  tizti 
numerals  thereof  are  traosmitted  by  blows  of  the  key,  like  Ibe  dots  of  Ibe  Morse  alpW' 
one  blow  indiculinji;  tbo  numeral  I,  and  a  double  blow  (two  blows  made  nithonl  inirt'i 
the  numerat  3.  It  is  received  by  sonnd,  tlie  stroke  of  the  armatnre  of  tbo  vagiiet  miki:^ 
the  sound. 

Written  with  pen  or  pencil,  the  code  is  this : 


Alphabet. 

Flag-code, 

Telegraph. 

A 

23 

B 

2113 

C 

121 

D 

22-i 

E 

13 

F 
G 

2321 
2211 

H 

133 

J 

1122 

K 

2I2I 

L 

asi 

M 

J22I 

N 

11 

O 

31 

P 

1212 

Q 

J211 

K 

3)1 

S 

213 

T 

3 

U 

112 

V 

1222 

w 

1121 

X 

2122 

Y 

111 

Z 

2322 

a 

2212 
1113 

1 

311)3 

2 

12221 

3 
4 

22122 
22212 

5 

7 

3-2221 

laaaa 

iiaa2 

8 

III12 

9 

iieii 

0 

V2S2a 

Three  blows  or  strokes,  without  interval,  is  full  stop,  and  Is  the  only  punctnM:i>ii-[i  ^ 

The  points  or  dots  in  the  above  code  represent,  as  has  been  said,  sounda.tbe  nn^ic  i-' 
single  blows  of  the  kov  in  eending  or  of  tlie  armature  iu  receiving  signals,  and  the  ■l-^' 
ones  doiiUe  blows,  tl  muat  be  borne  iu  mind  that  tbo  instrument  makes  two  mauJi  i- 
each  elioko  of  the  key,  one  by  the  forward  motion  of  the  armature,  correspondinf  <<.'  ' 
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nlroke  of  [be  key,  and  a  seconil  by  the  bBcknrard  molion  of  tlie  armature,  which  occun 
when  the  her  is  raiard  or  opened.  TbtiH  thn  signal-uiiDieral  I.  which  ib  ropreaented  in  the 
printed  code  by  one  dot,  is  beard  by  the  uperBlur  as  Ihe  sound  of  two  blo*B,  (difieririK  lu 
tone,)  the  numeral  -2  by  four  such  sounds,  {two  of  pacb  tone,)  and  the  3  by  sin.  It  will  be 
seen  that  tha  blows  of  the  forward  motion  only  are  sijfoititant,  those  of  the  backward  motioQ 
lieing  Ihe  result  of  a  "  return  to  position  "  by  the  armature.  The  spaces  between  them  rep- 
ref^enl  inlervaU  of  lime  equal  to  those  occupied  iu  ei^'^K  '''^  blown.  In  combinini;  the 
alphabelir  Hignnis  to  form  words  Ibis  interval  must  be  increased.  The  rule  of  practii'a  is 
ihta  :  Whatever  the  rate  nf  si^naliu);,  the  time  occupied  in  giviit);  the  strolie  is  the  unit  of 
lime.  Between  the  signal -nil  merals  of  any  combiuation  allow  one  unit  of  timp  tu  inlervone. 
Between  tetter-combinations  (including,  of  course,  nbbreTialioas  and  iiunierals)  allow  two 
units  :  between  words,  four  units. 

Meuages  can  be  scot  in  lliis  code  at  from  fifleen  to  eighteen  words  per  minnte.  but  ten 
words  per  minute  is  a  good  rate  of  speed,  uud  as  much  as  ia  safe,  il'  lbs  mesaafjiu  is  enci- 

Tbe  blows  of  the  key  must  be  firmly  and  evollly  made,  especial  care  being  taken  to  avoid 
uervonsiiess  acd  haste,  which  produce  uncertain  sounds  and  confuse  the  receiver.  Five 
words  per  mintite.  which  Ihe  receiver  can  read  without  "breakinjr"  or  calling  for  repetitions. 
is  n  belter  rate  and  will  ac^^ontplisb  more. in  au  hour  than  double  or  treble  that  rate  inter- 
rupted by  breaks  and  frequent  repetitions,  not  to  mention  the  liability  to  error,  whicb  incieaaee 
rapidly  as  Ihe  rate  of  trauamlssion  is  accelerated. 

Each  office  or  station  will  be  known  by  a  sigDal  peculiar  to  itself,  which  is  its  "  eall,"  and 
each  operator  by  a  personal  signal,  (usually  [be  initial  of  the  name  of  the  peraou.) 

When  a  message  is  received  at  one  station  for  transmission  to  another,  the  operator  on 
dutj  will  "call"  the  station  wanted,  by  repeatiug  it4  signal  four  limes,  and  then  that  of 
his  own  station,  and  continuinf;  until  the  si^al  is  perceived  and  answered.  The  answer  is 
given  by  the  operator  on  duty  at  the  called  station  by  opening  llie  circuit,  upon  which  the 
caller  closes,  and  Ihe  called  station  aignals  0.  A.  and  the  signal  of  Ihe  sialion.  The  opera. 
tor  who  called  then  forwards  the  message,  and  conclndes  by  seodiug  hisowu  personal  ai|;nal. 
The  operator  receiving  the  message  acknowledges  the  receipt  thereof  by  signaling  O  R.  and 
his  personal  signal. 

When  not  in  use,  that  is,  when  no  one  is  signaling,  all  the  circuit.closerB  are  closed — placed 
in  contact— so  that  the  battery. current  finds  an  uninterrupted  path,  and  flows  constantly, 
keeping  all  the  magnets  active.  This  is  necessary  in  order  that  the  line  may  he  ready  for 
u^e  by  any  station,  whether  terminator  intermediate,  upon  it;  and  to  understand  how  this 
necessity  arises,  it  is  necessary  to  comprehend  the  relation  of  the  pans  i>f  the  line  to  eaob 
other  and  the  manner  in  which  the  sounds  are  produced. 

The  batteries  furnish  the  current,  which  is  the  power  by  which  the  signals  are  made,  Ihe 
con<lactiug-wire»  carry  this  current  to  Ihe  points  which  it  is  desired  to  connect,  and  the 
iostrnmeuts  are  the  devices  by  which  the  current  is  manipulated  so  as  to  furin  signals,  and 
by  which  ihese  signals  are  made  intelligible  lo  Ihe  eye  or  ear  of  the  recover. 

The  key  Itaa  already  been  deacTibed  and  its  offices  indicated,  as  also  Ihe  receiving-ingtru- 
ment;  but  the  essential  portion  of  any  such  instrument,  relay,  sounder,  oi  field -inslrumeul— 
the  electro- magoi'i — must  he  thorouj^hly  understood  by  the  student. 

An  electro-masfnet  is  cuniposed  of  a  soft  iron  core,  usually,  thoueh  nqf,  necessarily,  ap- 
proaching a  horseshoe  form,  around  which  is  coiled  on  insulajed  coDductor.  When  an  elec- 
tric corrent  is  transmitted  through  the  conductor  the  iron  core  becomes  magnetic,  and  con- 
tinues magnetic  as  long  as  the  curreut  continues  to  flow,  losing  that  properly  again,  quickly, 
upon  the  cessation  of  ibe  current. 

The  batteries  and  ground- connections  being  at  either  end  of  tbe  line,  all  the  ingtrumenti 
intervening,  il  will  be  seen  thai  when  all  keys  are  closed  (i,  e.,  circuit-closers  in  contact)  the 
current  is  constantly  flawing,  and  the  iron  cores  of  all  iustrumeiits  magnetic.  It  follows 
that  by  the  opening  of  any  one  key  (circuit-closer  not  in  contact)  the  circuit  or  path  of  the 
current  is  inlerrupled  or  broken,  the  cunent  ceases  to  flow,  and  the  cores  aie  demagnetized. 
As  it  is  by  the  alternate  magnetization  and  demagneilzatiun  of  Ihese  cores,  made  reclv- 
nizable  by  the  niotiou  of  the  armatares,  that  signals  are  truusmitted,  the  necessity  for 
placing  ttie  circuit-closers  in  conlact  (in  telegraphic  phrase  "closing  the  key")  becomes 
npparenl.  It  may  be  farther  seen,  that  while  all  the  offices  on  any  line  may  receive  at  the 
Mime  time  what  any  one  may  be  Irausniittiug,  only  one  operator  can  he  transmitting,  and, 
therefore,  the  necessity  for  a  careful  adjustment  uf  the  instrument  by  tbe  operator,  constant 
alleiition  (hereto  at  all  times,  and  especially  before  aitempting  lo  transmit  signals. 

By  "adjitslnient  "  is  meant  such  a  regulation  of  tbe  distance  between  the  poles  of  the 
elect ro-m ague t  (i,  e ,  tbe  ends  of  Ihe  iron  core)  and  its  armature,  and  of  the  tension  of 
the  armature  spring,  as  that  the  armature  sbsll  obey  Ihe  atlrnction  of  the  magnet  when  that 
force  is  excited  by  the  flow  of  tbe  i^nrrent,  and  move  to  the  front  contact  promptly,  while 
the  tension  of  the  spring  shall  be  suflicient  lo  overcome  Ihe  residual  magnetism  of  the  irtoi, 
and  any  ulttHctiim  which  may  result  fmni  the  flun  of  ciirreni  c.  nseqnent  on  defective  insn- 
latiun.  and  withdraw  thn  artiiHiurn  tu  ihe  bark  conincl  upon  tho  opening  of  any  key. 

By  the  phrase  "  lesiOiisl  u.ngneiisni  *' allusion  is  made  lo  llic  lail  that  the  attractive  power 
of  tlie  iron  is  developed  gradually,  and  gradually  lost,  so  that  in  oiainary  eignaUng  tfaefona 
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of  attractioa  ftBDersted  by  oae  B!|;nsl-inipaUe  is  ant  entirely  discharged  or  dissipatri  beEntf 
the  iDcceedine  impulse  is  comnleilced,  the  result  being  thAl  the  iron  is  nt  all  time*  rnkftaeti'. 
0  wIieD  Iba  currentig  flowing,  and  weakly  in  the  intervals.  This  wetk  itlraciji: 
'sidual  magnetrsDi,"  and  muHt  beconDterbalanced  by  Ibeelaaticily  of  IV  •print- 
In  addition  to  tbe  residual  magnetism,  tbe  spring  must  overcome  any  attraction  of  the  mw- 
□et,  resulting  from  escape.  On  all  lines  of  any  considerable  length,  a  portion  of  ih.-  n- 
reut  passes  to  tbe  earth  tbrougb  or  over  the  supports,  or  at  points  of  arcidsutal  conla'-t  "ri 
trees,  buildings,  &z.  This  flow  develops  the  magnetism  of  the  iron  in  proporlioi'  to  ?■ . 
nmoant:  and  this  attiaclion  must  also  (as  has  been  said)  be  balanced  by  the  leoKioaof  tfr 
spring. 

As    theao  forces   are   both  variablo  the  closeal   aUantion  is   required,  and  frBfjOenl  t"  • 
most  he  made  by  the  operator  to  be  certain  that  the  instrument  is  properly  adjasled.    ft 
line  which  is  well  insulated,  having  little  loss  by  escape,  the   adjustment  n-ill  hr  cniiipi:i  , 
lively  easy,  the  difference  to  be  guarded  against  being  that  in  tbe  rale  of  spevd  by  •llfct^i' 
signalists.     If  a  large  interval  is  allowed  between  the  signals,  giving  time  for  the  divhir;- 
of  the  magnetism  of  the  cores,  the  signals  ftill  be  clear  with  a  low  tension  of  the  iprinf : 
OD  the  contrary,  the  signals  follow  each  other  rapidly,  a  higher  tension  will  be  neeesKi-T' 
overcome  (he  residual  magnetism.     A  safe  rule  is  to  adjust  high  enough  to  gel  the  tiBirtf 
signals  distinctly.      Upon  a  badly-insnlaled   line  the  matter  is  more  difficult.     In  tli>  i^  '. 
the  adjustment  necessary  lo  get  the  signals  from   tbe  dtslant  station  nuty  be  so  hi^h  b '  , 
prevent,  or  render  difficult,  the  reception  of  tbe  signals  made  by  a  nearer  station.     Sap> 
line  with  two  terminal  and  thiee   intermediate  stations,  cqnidistaut,  which   lose*  by  ■ir. 
ive  insulation  three-fourths  of  the  current  generated  by  its  batteries,  the  loss   being  'li' 
utcd  equally  over  its  whole  length.     The  opening  of  the  key  at  ooe  Terminal  leaves  tw  iiti 
ment  at  the  other  still  acted  upon  by  three-fourths  of  its  battery -current,  which  floKiti 
ibe  points  of  escape,  and   to  recognize  the  signals   the  adjustment  must'  be  high  Wuv: 
to  balance  three- foiirths  of  the  power  of  the  magnet  as  excited  by  tbe  batttny-cnrrent.    .''~ 
Station  next  nearer,  the  opening  of  the    key   would  cut  off  the  one-fouitfa  of  tbe  r\ 
which  goes  to  ground  at  the  Uirminua.  and  in  additioa  thereto  one-fourth  of  tbe  en' 
M  one-fourth  of  the  line  lies  beyond  it.     At  the  middle  station  the  open   key  would  tn.: 
one-half  the  escape,  and  at  the  third,  or  ucarest  Intermediate  station,  three -ronrlht  i/r- 
escape,  in  addition  to  the  one-tburlh  that  would  go  through  ;  and  Ihus  is  rendeird  uectm' 
H  different  adjiislment  to  enable  the  operator  at  Aie  ono  terminal  to  work  with  the  oibti  u 
with  each  of  the  inlermediate  stations.     Practice  only  can  give  the  operator  akil  it  ". ' 
respect,  and  too  much  attention  can  scarcely  be  given  it,  as  from  want  of  skill  in  %i-ia^ 
ariscB  much  of  the  delay  in  transmission  of  messt^es,  interfereoc«  with  each  olbt: 
opeiaiois,  misunderstanding  of  signals,  &c. 


Chapter  XI. 

Telegrsph-lines  are  euLject  to  three  contingencies  which  may  impede  or  prevent  tbt  lii:- 
mission  of  signals.     These  are  the  breaking  of  the  conductor,  by  which  the  transm:<'i  : 

.....  ^  ■  'ly  contact  with  tbe  ground,  [orwiit'' ■ 

,)  which  will  render  tbe  lnin*iiii>F'' > 
slgUHls  difficult  ill  proportiou  as  the  loss  of  current  is  greater  or  lean  ;  and  contact  '■■'■'^  ■ 
two  wires,  by  whicli  the  signals  passing  upon  either  toay  interfere  with  and  confute  iL.-* 
the  oilier.  The  first  nrc  known  as  breaks,  the  second  as  grounds,  (total  or  partial.^  avJ 
third  as  croBses.  • 

The  operation  necessary  to  delermine  what  the  fault  is,  when  one  la  funud  to  m:''. 
where  it  is,  in  order  to  dii'eot  concerning  its  removal,  or  to  devise  means  of  avoid  ing--:  ' 
coming  the  difficulty  of  signaling,  is  called  testing. 

This  may  he.  aud  on  long  Hubs  without  inlermediale  stalious.  whether  aerial,  sublir!  J* 
or  submarine,  necessarily  is,  performed  by  the  aid  of  a  galvanonieler  and  artificial  rr:^'ti...- 
Tbese  inetltods  are  many,  and  are  capable  of  locating  and  deflniug  a  fiiult  with  grett ' 
taiuty  and  exoctuesa,  by  comparing  the  known  resistance  with  the  uuknowu,  bnl  ai  tht  ;.- 
icBle  instruments  and  apparatus  ute  unfit  for  military  service,  and  the  conditiouc-pTif  - 
necessary  to  testing  in  this  manner  geoLrally  wanting  on  military  lines,  the  tuideci'! 
ferred  to  more  elaborate  works  for  knowledge  ihetenf,  and  the  common  methods  ot  »^  - 
with  tbe  ordinary  instruuients  only  will  be  contidered.  If  a  line  be  broken,  and  ib*  '  n^  * 
ends  of  the  wire  prevented  from  falling  to  the  ground,  or  having  fallen  lest  on  dij'i."- 
or  sand,  the  apparent  result  will  be  a  stoppage  of  the  batlery-cu^Ien^  made  apprecistir  ' 
the  Don-action  of  the  magueln  at  the  adjustment  iu  use  Jirevious  to  tbe  breaking  of  ll'i  ■-" 
Attempts  to  adjust  the  magnets  to  tbe  new  conditiou  will  show  no  current  if  the  ac^J'i' 
connection  to  earth  be  very  alight,  and  in  any  ease  only  6uch  as  is  due  to  tecape.  i"«'' 
fecUve  insulation,  and  tliu  impeilitt  cuniatt  at  the  break.  The  work  of  loratin^'Uili  -t- 
Ilea  with  the  intermediate  officer,  ^^'hen  ihe  power  of  the  magnet  is  mudi  mlnceii  'i  ' 
At  any  station  intermediate  belnceii  tbe  termini  uf  a  Hue,  the  operator  fhonlil,  by  placiai;' 
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ftronnd-wirp  id  connectioD  with  the  line  an  one  aide  or  the  other  of  his  iiiatrament,  a 
in  whiuh  direction  the  fault  lies.  If  with  (he  ground-wire  on  one  side  he  Enda  the  power 
of  the  maeiiet  rmtored,  the  fsult  ia  bejond  the  ^ouail-wire.  Jf  with  the  eround-wiie  on  the 
oppoaite  aide  he  rRceivea  s  feeble  current,  indicated  b;  ■  weak  action  of  the  inHgoet,  the  line 
"' "        ■■ ~-d  (be  line-wire  19  bruken.    If,  after 


!■  s  feeble 
le  earth,  but  not  broken. 
teMiDC  on  each  aide,  no  effect  ia  found,  (the  magiiet  remHiniai;  inactive.)  the  p:i 

that  the  fault  la  in  the  tesling'-offiiMi,  aad  il  ahould  be  "' "'    "    '  ■•  ■■ 

■nd  tested.    -fiB.  39  ia  a  dioeratn  of  a  line  with  four 


ilily  I. 


;fu II J  inspected 
tna.  broken  betweeo  tbe  imerme- 
diate  or  ''  way  "  atationa.  It  will  be  aeen  that  there  are  forined  by  the  uae  of  the  Kround- 
tvirea  at  the  way  atationa  two  aeparateoircuita,  one  from  A  to  B,  the  power  furniahed  by  the 
battery  at  A.  and  one  from  C  to  D.  the  battery  at  D  fbrniahing'  tbe  power. 


Fig.  31 


OO— 


"^^ 


Were  the  line  not  broken,  but  merely  thrown  upon  moist  earth  at  tbe  same  point,  the  re- 
sult would  be  the  aame,  practically,  withoQt  the  nae  of  the  ground-wire,  the  eartb-contaot 
acting  u  gruiiud. 

Breaks  are  usually  the  reault  of  violence  to  the  lino-wire,  but  occur  not  infreqneutly  \a 
offices  by  the  csreleasueBS  of  an  operator  in  not  cloaiug  bis  circnit  afrer  workinfi:,  or  by  the 
loosenio);  of  a  hi odi OK- screw  about  the  iastrumeul  or  awitcb.  Tbe  fine  wire  of  whicD  the 
coils  of  the  mat^eia  are  made  ia  aomelimeB  burned  off  by  atmoepheric  electricity,  with  the 


u  break  baa  been  ii   ...  .  .  „  „        .     .-     , 

hich  the  condocting  capacity  of  tbe  line  ia  but  partially  restored,  theresalt  is  the  same 
though  additional  wire  had  been  attached ;  the  battery-cut  rem,  encountering  more  reeist- 
,„ .._  .1. „_.  )_. „r„ii„   .„.!  .!.„  .,=„.„;..; (  .: 1.  :.  [,jgj  prompt  and 


by 

thouBli  additio  _ 

_  magnet  teas  powerfolly,  and  tbe 

cert^n.     This  fault  may  be  found  in  the  aame  manni 
device  of  croas-connecting  them  may  be  made  nse  of. 

Fig.  40  represeuta  a  line  having  two  cooduoton  and  iulermediale  atatiom 
diaconnection  exiala  at  F  in  No.  U  wire,  which,  by  urosa-connection  at  A  and 


ir  if  there  be  ni 


Pig.  *0. 


::x 


Grounds  are  tested  for  by  a  terminal  atatioii  by  calling  the  most  dtataut  station  and  noting 
the  atrength  of  the  current,  (by  Ita  effect  on  the  mi^net,)  when  tbe  circuit  ia  left  open,  and 
the  tension  of  adjuatment-spriug  necessary  to  get  algnala  clearly  from  tbe  diatant  office,  and 
br  comparison  with  the  reautu  of  the  game  experiments  with  the  other  atationa  in  aucceaaion. 
When  the  open  key  ahowa  only  the  ordinary  amouul  of  escape,  and  the  aignala  come  clearlj 
at  the  ordinary  adjustment,  the  fault  is  paaacd.  If  the  change  is  sudden,  the  current  la 
escaping  principafly  at  one  point  between  tbe  loat  atation  which  required  a  "  bi^h  "  ed- 
justment  and  the  first  which  worked  on  a  lower.  If  the  chauge  is  gradual,  as  atation  after 
station  is  tested  with,  the  fault  ia  a  general  defect  in  inaulation,  broken  or  faulty  inanlators, 
■ir  contact  with  Ircea,  ahruba,  &c. 

Crosses  may  occnr  between  the  wires  of  an  interaecling  line,  in  wbii-b  caae  they  can  be 
tealed  for  by  tbe  lame  methods  as  Ihoae  employed  to  locate  grounds ;         '  "*' 
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wires  of  the  BSme  line.  When  the  luter  is  the  case  the  terminal  station  condnctiiif  iht  '.m* 
should  direct  the  other  terminal  station  to  open  circuit  on  one  of  the  wires,  and  each  u(  iii> 
inl«Tmedlate  slntions,  one  after  the  other,  commcnciuf;  wilh  the  most  distant,  to  niakr  ^;- 
nals  OD  the  wire  which  remains  closed.  As  lonj;  as  the  cross  is  between  the  operator  m*kin; 
the  signals  and  the  tasting- term  in  us  the  signals  will  coma  on  botli  wins,  bnt  a>  soon  u  il.> 
cross  IS  more  distant  than  the  signaling  operator,  they  will  coma  on  the  one  in  nhich  ib>' 
are  made  only,  the  other  remaining  closed. 

If  one  of  the  wires  only  is  in  the  way  stations,  the  testing  terminals  can  made  a  loop-^- 
by  directing  the  other  lerminns  (o  open  cirrnit  on  both  wires,  and  connecting  oitr  nf  u^ 
to  earth  outside  the  bstteiy.  Signals  made  at  the  testing-station  will  then  go  out  on  .l- 
wire  to  the  cross  and  back  on  tlie  other  to  earth,  and  the  cross  will  be  founil  beyoDil  it- 
farthest  alntion  that  heaTS  the  signals.     Alt  stations  beyond  the  cross  will  have  open  circa ' 

While  a  cross  exists  one  wire  should  be  kept  open  in  order  that  the  other  msv  nfi 
nnin term p ted ly  i  iic,  having  located  it,  let  the  stations  on  either  side  diseoDnect  the  lint-i^ 
from  their  instruments  on  the  side  next  the  "  cross.''  and  snbsljtute  a  ground-wire.  Tht  ;r- 
:ninus  can  then  use  one  wire  "through,"  and  each  can  reach  the  way  slations  brl»r- 
itseir  and  the  fault  by  the  eods  of  the  divided  wire. 


Paper  B. 

INSTRUCTIONS  TO  OBSERVER- SERGEANTS,  SlGNALr-SEHVICE.  OS  PIT. 
AT  STATIONS  OF  OBSERVATION,  UNITED  STATES  ARMY.  AND  KEPOKT 
PREPARED  UNDER  THE  DIRECTION  OF  THE  CHIEF  SIGNAL-OKFlCEi 
OF  THE  ARMY. 

■NSTRUcnoKa. 

I.  Each  observer,  upon  arriving  at  his  station,  will  immedialelj  proceed  to  secure  an- 
suitable  for  office  purposes  and  the  storage  of  instmments  and  other  United  Stales  pn>pi'*  , 
in  bis  charge.  This  room  must  be  in  the  immediate  vicinity  of  the  telegraph  office  clia.':*  I 
with  the  transmiBSion  and  receipt  of  the  weather  reports,  and  should  be  in  the  upprri'^: 
of  B  building,  and  contain  at  least  am  window  lacing  the  north.  In  all  ca.se:>  br  • 
endeavor  to  get  peimisBion  to  occupy  the  roof  of  this  building  for  Ihe  necessary  Mp*.ir''' 
his  iDstroments,  and,  at  stations  Bpecially  designated  by  the  Chief  Signal -Officer,  fai  I. 
erection  of  an  instrument-room,  in  accordance  with  plans  furnished  by  thi»  OSiee.  V.-. 
such  permission  cannot  be  obtained,  or  a  auilable  roof  found,  and  at  all  stations  not  <)r>.- 
naled  as  above,  an  instminent  shelter  will  bo  constructed  similar  to  Ihe  one  described  lot 
Smithsonian  directions  for  taking  meteorological  observations,  as  follows  :  . 


,v  Google 
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Select  a  window  rronliof;  the  north ; 
the  exleriorjambsof  the  wioilow  place  ,     ,  _       .  ^ _.._,__,__,, 

§  rejecting  to  h  dislaace  of  from  twenty  to  iweutj-four  inches  from  the  panes.  At  half  this 
iaUDce,  ten  oi  twelTe  inches  from  Ihe  panes,  and  at  the  height  of  the  eye  of  tbe  obaerver, 
when  in  the  chamber,  pass  from  one  end  of  the  shelter  to  the  other  two  email  wooden  trane- 
veT»ehttr8(c(i,  c'(J',)eBch  an  inch  broad,  for  thepurpoaoofmnporlinRthe  instrumonte.  Upon 
tbe  oateredge  of  the  sides  fasten,  in  (he  uitnal  way,  (H  H.)  thektlioed  blinds  which  were 
removed  from  the  jambs,  oi  two  others  provided  for  the  pnrposo.  That  blind  behind  which 
the  instruments  are  to  be  placed  is  to  servo  as  a  screen,  and  must  be  fastened,  almoet 
entirely  closed,  so  as  to  make  a  litile  more  opening ;  tbe  other  may  remain  open,  to  allow  a 
firee  access  of  air  and  light,'  aod  need  not  be  closed  except  in  great  storms.  Thii  whole 
mniit  be  covered  with  a  small  inclined  roof  ai  boards,  (R  E,)  placed  at  least  Stteta  or  twenty 
inchea  above  the  instrument.  The  lower  part,  (J  J,)  or  the  basis,  may  remain  open,  unless 
the  shelter  is  within  ten  feet  of  the  ground,  in  which  case  the  bottom  will  bo  covered  with 
slats  two  inches  wide,  placed  one  inch  apart. 

The  building  selected  shonld  be  detached  from  other  baildiogs,  and,  where  this  cannot  be 
had,  ahonld  be  higher  than  those  surrounding  iL 

Too  much  attention  cannot  be  given  to  the  proper  setting  up  of  tbe  instruments  and  theiT 
protection  from  local  inSuences. 

2.  An  observer,  upon  arriving  at  his  station,  will,  as  soon  as  practicable,  put  himself  in 
communication  with  the  board  of  trade,  chamber  of  commerce,  board  of  underwriters,  and 
such  other  bodies  as  may  desire  to  co-operate  with  this  Office  in  its  efforts  to  mahe  the 
-'ervice  locally,  as  well  as  genenvHy,  useful.  If  meteorological  committees  have  not  been 
appointed  by  any  or  all  of  these  bodies,  their  appointment  should  be  urged  as  a 
special  importance,  aud  the  committees  requested  to  place  themselves  in  communici 


special  importance,  aud  the  committees  requested  to  pit... 

toe  Chief  Eienal  Officer.  He  will  also  communicate  with  such  colleges,  s 
lions,  and'other  institutions  of  learning  as  may  be  located  at  or  near  his  statiou.  and  will 
explain  to  their  ofijcors  and  members  the  nature  and  abject  of  his  duties,  and  invite  their  co- 
operation. He  mnst  bear  constantly  in  mind  that  it  is  expected  be  will  uie  every  effort  in 
bia  power  to  render  his  office  of  the  greatest  public  utility. 

3.  The  office. furniture  will  be  of  the  plainest  kind,  and  consist  only  of  such  articles  as  are 
absolutely  necessary  for  tbe  proper  transaction  of  business.  The  room,  furniture,  and  instru- 
ments must  be  kept  neat  and  clean  at  all  times,  and  always  prepared  for  inspection. 

4.  The  regular  reports  from  station will  commence  with  the  morning  report  of , 

and  froiu  and  afler  that  date  tbree  observations  will  be  made  daily,  and  transmitted  by  telo- 
^apb,  to ,  and  three  observatioas,  at  different  hours,  for  transmission  by  mail  weekly 

to  thin  Office. 

Ti.  The  observotions  for  telegraphic  transmission  will  be  taken  daily  at a.  m.. p. 

m.,  and p.  m.,  (local  time,)  and,  after  the  proper  corrections  aro  mode,  will  be  entered 

on  Form  5,  supplied  by  this  Office,  and  also  in  the  daily  record  of  observations  and  the  record 
of  bnllelins,  ana  a  weekly  record  of  them  on  Form  4  will  be  sent  to  this  Office.  The  inslru- 
ic«Dts  will  be  read  In  the  followiug  order: 

I.  Barometer.  3.  Thermometer.  3.  Hygrometer. 

4.  AnemODieler.  o.  Anemoscope.  6.  Kain-gauge. 

6.  The  reports  will  be  handed  by  the  observer  in  person  to  the  operator  charged  with 

tbeir  transmission,  in  the  order  and  at  the  times  named  below,  viz  :  Report  No.  I,  at 

A.  m.  i  report  No.  3,  at p.  m. ;  report  No.  3,  at p.  m. 

7.  Observers  must  be  at  the  telegruph-ofBce.  with  the  reports  carefully  and  plainly  written 
ODt  i*  d»pliaUe,  ten  minutes  before  the  hours  named  above,  in  order  that  the  operator  may 
be  notified  in  time  to  prepare  for  th«ir  transmission,  and  must  obtain  the  signature  of  the 
operator  to  hath  copies  of  each  report,  with  tlieeiact  time  of  receipt  by  him.  They  will  also 
fDmisb  the  manager  of  the  office  with  apliinly  written  orprinted  list  of  stamens  (with  their 
proper  telegraphic  numbers)  from  which  reports  are  to  be  received  at,  and  also  of  those  to  bo 
sent  from,  his  office,  with  the  names  of  the  stations  to  which  they  are  to  be  seni.  If  reports 
nre  to  be  transferred  or  selected  for  transfer  at  any  station,  tbe  observer  at  that  station  must 

.  personally  attend  lo  such  transferor  selection,  unless  prevented  by  sickness  or  other  extraor- 
dinary cause.  To  provide  against  such  au  event,  he  must  so  arrange  with  the  manager 
that  tbe  regular  transnussion  of  reports  will  not  be  interrupted  by  bis  abseuce. 

6.  The  lullowing  is  a  list  of  stations,  with  their  proper  telegraphic  uambers.     Those  to  be 

received  at  station  No. are  underlined  in  red  Ink,  and  any  failure  to  receive  them  must 

be  promptly  reported  to  this  Office,  with  a  statement  of  the  prebable  cause  of  failure : 


Plaisler  Cove,  Nova  Scotia 10  '  Boston,  Maraachasetts 

tJaiut  John,  New  Brnnswivk 11  \  New  London, Connecticut... 

Ponland.  Uaine 12  I  New  York  City,  New  York.. 
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Albany,  New  York 

PhilHileiphia,  Pennsylyania 

EaUimore,  Maryland.. 

Wn8liin)[taii,  District  Columbia 

WilmiogtoD,  Norlh  Carolina 

Charloston,  South  CaioliDa ■■ 

gavHQoah,  Georgia 

Augvista,  Georgia .. 

LakeCUy,  Florida 

Key  Wcit,  Florida 

MoDtgomery,  Alabama 

Mobile,  Alabama 

New  OrleanH,  Loal^iana 

Sao  Francisco,  Califomia ... 

Norfolk,  Virginia 

Oswe^,  New  York 

RocLester,  New  York 

Buffalo,  New  York 

Cleveland.  Ohio 

Toledo,  Ohio 

Detroit,  Michij^an 

Chicago, Illinois.-. 

Milivankee,  Wiaconsio 

Saint  Paul,  Minnesota 

Du  Lmh,  Minnesota 

Pillfebnrgfa.  PennsylTania 

KnoiTiUe,  Tonneaaee 

Indianapolis,  Indiana 

Lyncbb  II  rgb.  Virginia 

Burlingloii,  Vermont 

Lfount  Wnshingtan,  New  HamfMbi 

Keokuk,  Iowa 

Grand  Haven.  Michigan 

Estanaba,  Michigan 

Marquette,  Mi chigait 

Davenport,  Iowa . 

Leavenworth,  Eaueas 

Cairo,  Illinois 

Cape  May,  New  Jersey 

Galveston,  Texas 

Montreal,  Canada 

Quebec,  Canada .-  ... 

Torento,  Canada 


pQntaEassa,  Florida h') 

Vickshurrii.  Mississippi >>! 

Memphis, T-enneasee '  63 

NaahvillB,  Tennessee 63 

Louisville,  Kentucky fil 

Cincinnati,  Ohio ;  Si 

Saint  Lonis,  Hisaouri .  0> 

Omaha,  Nebraska (u 

Cheyenne,  WyomingTerritory I  ff 

Santa  Fi5,New  Meiico |  G' 

CorinQe,Utah > 

Fort  Beaton,  Montana  Territory H 

Shieveport,  Louisiana |  Ti 

Jackaonvi  lie,  Florida r  73 

Portland,  Oregon '  :i 

San  Diego,  California - '  ~ 

Denver,  Colorado |  >■ 

Virginia  City,  Montana  Territory '  ~ 

Port  Stanley,  Canada > 

Port  Dover.  Canada I  TS 

Kingston,  Canada — i  ^ 

Saugeen,  Canada - |  'I 

Breckenridge,  Mionesota] ^ 

Fort  Sully,  Dakota  Teiritory -" 

Indianolo,  Teiaa |  M 

Alpena,  Michigan '■' 

La  Crosse,  Wisconsin ;" 


9.  At  each  station  an  oburvation  of  the  barometer  will  be  taken  duly  at  13  m.,Wvt' 
ington  mean  time,  and  if  a  change  equal  to,  oi  greater  than,  fiHeen-hundrcdtha  ol  an  iock 
has  taken  place  since  the  regular  morning  telegraphic  observation,  (he  fact  will  be  reporlru 
immediately  by  telegraph  to  the  Chief  Signal-(^cer,  with  the  direction  of  wind  and  slate  i' 
weatber,  and  the  velocity  of  the  wind  in  miles  per  hoar :  the  whole  being  sent  in  the  sta* 
order  in  which  they  are  given  here,  and  In  the  rc^lar  cipher  words.  A  regular  weekly  re- 
port of  these  mid-day  obaervations  will  be  made  out  on  Form  4  and  mailM  to  the  cfslrt! 
oQice  with  the  other  reports  on  this  form. 

In  these  special  reports  the  barometer  will  be  corrected,  in  the  nsnal  manner,  for  tewjei- 
ature,  elevation,  and  inatni mental  error. 

10.  In  addition  to  the  observatlonB  made  for  telegmphie  transmission,  three  others  will  bt 
tnken  dally— at  7  a.  m.,  8  p.  m.,  and  9  p.  m.,  (local  time,)  resperttvely.  These  wfll  br  r^ 
corded  upon  Form  4  in  the  same  manner  as  the  telegraphic  observations,  but  on  a  ttf*r»i 
sheet,  and  a  copy  of  them  will  be  forwarded  weekly  by  mlul  to  the  office  of  tbe  Chief  Sf- 
nal-Officer. 

1 1.  After  delivering  his  own  reports  to  the  operator,  each  observer  wilt  remain  in  the  tck- 
graph  office  until  they  are  sent  to  their  proper  destination,  and  until  the  report!  froni  othi 
stations  intended  for  nse  at  his  station  are  received,  or  UDtil  assnied  that  tneir  recei|i'  aw 
been  prevented  by  some  cause  beyond  the  control  of  the  operator.  Tbe  reports  for  f;uiiiu 
No. should  be  receiv^  by a.  m., p.m.,  and m.,  respectively;  and""" 
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they  are  delayed  bejond  these  honrs,  the  facts  nhniild  in  all  cases  be  prompttj  repoiti-d  to 
this  Office  by  mail,  with  a  statement  of  the  cause  of  delay  when  koowD. 

t'i.  'I'o  avoid  useless  delay  in  (^ttiofr  out  the  hutletins,  observers  sLould  arrange,  when- 
ever prncCicahle,  to  have  the  use  ofa  desk  or  table  in  or  near  the  operating-- mam  of  the  lete- 
l^raph-oliico.  in  order  that  the  reports  euuld  be  IraQsIatod  and  ivritlen  out  properly  ait  rapidly 
as  received.  Where  permission  to  occupy  the  room  for  this  purpose  is  (panted  by  the  man- 
ager, a  small  table  will  be  furnished  by  this  OBice  for  the  use  of  thu  observer,  whenever 
necessary, 

in.  The  telegiaph-oSces  at  which  the  reports  arn  received  will  be  kepi  uonstantlyniipplied 
by  the  observers  with  Form  2,  and  in  all  cases  the  receiviog  operator  will  be  required  to  Gil 
in  the  name  of  station,  dale,  and  time  that  reports  are  received.  Observers  will  m  like  raao- 
uer  Gil  up  Form  5  before  delivery. 

14.  Reports  mutt  be  made  an  Sundays  at  the  Tegular  houTt,  and  delivered  punctually  at  the 
tilegraph-egice. 

15.  Immediately  upon  the  receipt  of  the  morning  reports  at  any  Btation  the  observer  will 
translate  ibem  into  ordinary  la'igiagPi  ""^  vintB  them  out  clearly  and  plainly  on  the  bulletin 
sheet,  (Form  3,)  filling  in  each  column  with  the  data  named  in  its  headiug.  The  manifold 
issue  of  [ho  bnlletin  will  be  used,  and  when  completed,  copies  will  be  regularly  posted  In 
the  rooms  of  the  board  of  trade,  chamber  of  commerce,  and  such  other  canspicuons  places 
aa  may  have  been  officially  designated.  Copies  may  also  he  furnished  to  private  individuals 
when  pergonal  application  is  made  for  them  at  the  observer's  office,  and  their  preparation  does 
□ot  iaterFere  wslb  the  issue  of  those  designed  for  public  use,  or  with  the  ordinary  and  regular 
duties  of  the  station.  A  copy  will  be  furnished  to  each  evening  newspaper  published  at  the 
station  and  its  regular  publication  secured  if  possible.  The  local  observations  will  invaria- 
bij  be  entered  in  all  bulletius,  press  reports,  and  maps.  At  stations  supplied  with  the  mani- 
fold maps,  their  preparation  follows  the  bulletin,  and  (hey  will  bo  printed  as  rapidly  as  prac- 
ticable,and  furnished  Co  such  parties  as  may  be  designated  by  this  Office,  upon  (be  recom- 
Diendalion  of  the  observer  in  charge.  The  "War  Department  Weather  Map"  will  then  be 
changed  in  accordance  with  the  following  key  and  instructions 

The  index  consists  of  an  arrow,  disk,  aud  curd,  which  show  the  direction  and  volocity  of 
tbe  wind,  state  of  the  weather,  height  of  the  barometer,  and  height  of  the  thermometer,  and 
relalive  humidity  at  the  place  on  which  they  are  affixed.  The  index  will  be  changed  once 
daily,  at  10  a.  m..  or  as  near  that  hour  as  is  practicable.     The  arrow  Sles  with  the  wind. 

A  red  disk  Indicates  clear  weather.  - 

A  blue  disk  indicates  sky  covered  with  clouds. 

A.  ^bloe  disk  indicates  sky  i  covered  with  clouds. 

A  i-blue  disk  indicates  sky  i  covered  with  clouds. 

A  |-bUie  disk  indicates  sky  %  covered  with  clonds. 

A  black  disk  indicates  TSin. 

A  white  and  black  barred  disk  indicates  snow. 

A  yellow  card  projecting  below  the  disk,  and  held  in  position  by  the  same  screw  that 
r&alens  the  arrow  and  disk,  shows  the  velocity  of  the  wind  in  miles  per  hour,  the  height  of 
'     ■  ...  .  .       ....      ij^j  jjjp  height  of  the  thermometer  in  degrees  Fahr- 

EampU. 


The  barred  disk  A  indicates  snow,  and  the  position  of  the  arrow  a  a  that  the  wind  is  blow- 
ing from  the  west,  the  upper  figure  on  the  card,  c,  shows  that  the  velocity  with  which  the 
wind  is  blowing  is  seven  miles  per  hour.  The  height  of  the  barometer,  shown  by  the  mid- 
dle figures,  is  t>venty-nine  inches  and  Iifl;-Eve  hundredths,  the  height  of  the  thermometer 
seventy  degrees  above  zero,  and  the  relative  humidity,  indicated  by  the  lower  figures,  is 
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□inctj-viji'bt  per  cent.  WLen  the  tomperatura  is  below  zero  the  minai  sii 
be  prefixed.  To  facilitate  changing  the  disks  and  cardi  ihej  are  cnt  so  as 
without  removing  tho  claoip,  aa  shown  in  the  fallowiug  figures  : 


o 


A  calm  is  indicnted  bj  the  omissiou  nf  the  arrow. 

IS.  The  afternoon  reporbt  will  be  received  and  troDslaled  in  the  ume  maaoer  ai  ihw  ■'■ 
ceived  in  the  tnorniug,  eod  will  be  bulletined  at  euch  places  as  will  insure  the  gmiNi  ft  - 
licity.  At  stalioua  where  the  morning  pi^rs  ifo  lo  press  too  early  for  ibe  pnblicslion  ,«  iw 
midnight  report,  they  will  be  famished  with  the  afteriioOR  issoe. 

17.  The  night  reports,  after  translation,  will  be  carefully  and  promptly  wrilten  out  on  F<:: 
3  and  furnished  to  such  morning  papers  printed  at  the  elation  as  desire  them  roi  pablicVi 
Obserrers  will  endeavor  lo  arrange  with  the  publishers  lo  have  the  reports  taken  from  ■- 
observer's  office,  but  whfie  this  arrangement  cannot  be  effected,  the  observer,  or  bisi"- 
■nt,  will  deliver  ibem  in  person  at  the  different  newspaper  offices. 

IS.  Al  slations  wbeie  the  pnblislierB  of  newspapers  desire  lo  have  the  three  rrpena  u  :.• 
previous  day.  tbey  will  be  supplied  by  the  observers  on  the  manifold  form  issued  hr  it 
Office  for  that  purpose.  In  sucb  cases,  observers  will  wrile  np  (he  moining  and  sflrn:  - 
reports  during  tbe  day  and  evening,  so  that  there  will  be  no  delay  in  getting  out  tb.-ti 
report  at  nwdnigbC.  In  filling  out  the  heading  of  tbe  daily  bulletin,  for  publics  lion,  'v 
lime  of  Ibe  reports  will  be  the  exact  local  time  of  the  place  of  publicalion,  and  "ill  '-^  - 
stated  at  all  stations.  In  carrying  out  that  part  of  their  duty  wliicfa  relates  to  the  \iM,- 
lion  and  distribution  of  repurtSi  ohiervers  will  be  required  lo  act  promptly  and  intrlli^'!.' 
as  tbe  usefutness  of  the  reports  depends  wholly  upon  tbe  speed  and  accuracy  with  "L  ' 
they  are  laid  before  Ibe  public. 

19.  Infumitkitie  atalher  Ttpoiti  and  itiiatfor  publiralion,  obitrren  tntul  tonfim  tkefnf- ■■ 
tlricllg  to  Ihe  inifrucfioni  iaiatdfrom  thia  Office,  buH  irilt  nol,  under  any  eircumitaHfa,  futiu- 
orcausf,  lo  be  publialuH,  fureeaals  or  prrdicliaai  of  ihe  icealAcr  not  originated  tg  Ikii  t^'. 

20.  At  eacli  station  a  daily  record  will  be  kept  of  missing  reports,  showing  the  tamn 
official  numbers  of  station',  with  tbe  cause  of  their  non-receipt  when  known,  and  al^  a  ' 
other  telegraphic  errors  as  may  come  lo  llie  observer's  knowledge.  A  copy  of  thi^i  reniH'^ 
Form  19  will  be  forwarded  weekly  to  this  Office  in  the  ssme  psf  kaga  with  the  oripDL< 
Form  2. 

31,  A  copy  of  the  latest  synopsis  received  by  the  ABsocialod  Press  at  stations  whtu  i:  ■ 
regularly  received  will  be  posted  with  each  copy  of  ihe  bulletin  thai  is  publicly  displii- 
Tbese  copies  will  be  made  in  manifold  on  Form  Ifi  furnished  by  this  Office. 

22.  Observers  will  be  held  directly  responsible  for  the  correct  publication  of  all  w«u' 
reports  at  their  respective  stations,  and  must  lake  every  precaution  lo  guard  against  eni'- 
especially  in  the  newspaper  copies,  whore  Ibey  are  most  frequently  found.  The  accnrKj 
Ibe  published  reports  must  be  verified  by  daily  personal  inspection,  and  when  errui' • 
found  tbey  should  be  traced  to  their  proper  sources  and  measures  taken  to  preTpoi  l* 
reptition  as  far  as  it  is  in  tbe  power  of  ibe  observer.  The  use  of  ihs  regular  official  hi*:  t; 
authorized  by  tbis  Office  for  all  roporls  must  be  inslsled  upon,  and  care  taken  that  oim' 
time  of  issue  is  given  to  both  the  bulletin  and  synopsis. 

23.  When  the  wires  of  the  telegraph  company  by  which  the  reports  are  regularlt  n"» 
milled  are  known  to  be  down  or  obstructed  in  snch  a  manner  as  to  prevent  ibrir  pr<>c; 
trauainission,  they  will  be  sent,  unlil  euch  obalrucliou  is  removed,  over  the  wires  flf  ■!.■ 
other  company  possesaiug  the  necessary  facililiee. 

24.  In  all  reports  and  bulletins  posted  or  furnished  to  tbe  press  for  publicalion.  due  m-'' 
musi  be  given  to  the  telegraph  company  over  whote  wires  tbey  were  received. 

25.  At  all  stations  ordered  to  make  river  reports,  tbe  depth  of  water  above  tow-wut: 
mark  will  be  observed  at  3  o'clock  {local  time)  each  afternoon. 

The  eixlh  space  in  first  line  of  Form  6  will  be  used  for  the  depth  in  feel  wbeoevrf  :*-'' 
nnmber  exceeds  eight,  and  the  sixth  space  in  second  line  for  Ibeodd  inches. 

Whenever  Ihe  depth  does  Dot  exceed  8  feel,  tbe  word  "  River  "  will  be  used  td  lill  i°- 
spacc  ill  tho  first  liue,  and  Ibe  whole  depth  given  in  the  necond  tine  in  Inches.  The  bti-- 
line  "  Change  in  last  24  hours  "  will  be  erased  from  the  cipher  manual. 

In  lurniehing  tbe  reports  to  the  press,  and  In  tilling  np  the  Bulletin,  Farm  3.  U^  '"' 
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lopth  of  wnlet  and  tbe  dnily  chsDge  wilt  bo  eiven  The  change  iritl  be  obtained  by  tnktiig 
'.III'  iljifi^rcnce  hettvecD  Ibe  ciiireitt  report  and  tb«t  of  the  preceding  daj. 

■Jt>.  Wlieuever  an;  Budden  or  unusual  cbatigo  occurs  in  the  condilinn  nf  (he  rivtq-  be- 
Inri'iilbe  regular  hours  of  river  abnervntii'ns.  the  observed  unusual  depth  will  be  reporli^  in 
rlif  uihihI  inauoer  at  (lie  next  suceeding  t^legrupliic  report,  nnd  tbese  special  reports  will  be 
L-i>uliiiued  tri-dailj  (.ine  at  earb  telegraphic  report)  until  tlic  river  resumes  ita  noruiat  condi- 
luin.  wbeii  tbe  munilng  and  midnight  specials  will  be  discontinned. 

'17.  In  carrying  oat  these  iDstnictloiifl,  obxetvers  will  use  ihe  ciplier  worda  in  tbe  colunin 
brmieil  "Rise,"  whrn  Ibe  river  is  rising  at  thndato  of  report,  and  ihuiteiD  the  column  headed 
"  Fall."  nben  it  is  falling. 

'i-.  The  observations  for  tbe  morning  and  midnight  npeciat  river  reports  will  be  made 
wliliiu  an  bouT  of  thx  time  of  report  if  practicable. 

l>li!iervers  must  exercise  great  care  in  making  and  recording  the  rivet  reports,  in  order 
:bat  they  can  be  relied  upon  as  accurate  by  interested  parties. 

'£).  The  amount  of  rain-fall  (or  melted  snow)  will  be  measured  and  reported  at  each  of 
:be  three  telegraphic  reports  only. 

INSTRUMENTS. 

:li).  EMch  station  will  be  anppliod  with  the  following  instrnmenis : 

Olio  standard  barometer,  (Green's.)    (Signal-service  V.  S.  A.) 

One  standard  ihermomeler,  (Green's.)    (Signal-service  U.  S.  A.) 

One  standard  hygrometer,  (Glushei's  model.) 

One  raaiimum  thermH meter.     (Sigoal-iervice  U.  8.  A.) 

Ore  mliiiomm  thermometer.     (Signal-service  U.S.  A  ) 

One  aneroomeler,  (RobiDBoa's.) 

One  wind-vare.     (Signal- service  IT.  8.  A. ) 

One  ruin-gauife.     (Siguai -service  U.S.A.) 

One  clock. 

Other  inslrumenta  may  be  added  firom  time  to  lime  as  (be  necessity  for  tbeir  nse  becomes 

BAROMETER. 

:tl.  The  barometers  will  Id  all  esses  be  carefully  compared  ivith  the  standard  »t  thix  Office 
Mu:r  \fKue,  and  the  amount  of  instrumental  error  will  bo  sent  with  each  when  it  leaves 
tM'  Office 

'the  barometer  should  be  placed  in  a  room  of  a  temperature  as  uuiform  as  possible,  not 
bpale'l  nor  too  much  exposed  to  Ihe  sun.  It  should  be  suspended  at  the  height  of  Ihe  eye, 
omr  a  window,  in  such  a  manner  as  lo  be  lighted  perfeclly  wiihout  eiposure  either  to  the 
lim-l  rays  of  the  sun  or  to  the  rurtents  of  air  which  are  always  found  nt  the  window- 
■isings  and  doors.  To  protect  Iho  instrument  from  external  iiijnties,  Ironi  diisl,  and  from 
Ihe  direct  radiation  of  warm  bodies  or  the  currents  of  air  from  the  window,  observers  will 
Vten  the  wooden  case  in  which  it  Is  carried  firmly  against  the  wall  in  a  vertical  position 
near  Ihe  window,  in  such  a  manner  that  the  cover  will  open  in  a  direi'lion  parallel  lo  the 
panes.  An  opening  large  enough  to  admit  tbe  tube  of  the  barometer  will  he  cut  in  the  unpei 
rnd  uf  tbe  box  i  and  directly  above  thia.  at  the  distance  of  one  inch,  a  sLrons-  book  will  be 
iliivi-n  into  Ihe  wall.  This  hook  should  extend  two  or  three  inches  beyond  the  hoi.  and 
apnn  it  tbe  instrument  will  be  suspended.  When  not  in  use  the  cover  will  be  closed  :  bat 
"twn  an  observation  is  to  be  taken  it  will  be  opened,  nnd  tbe  instrunieni  drawn  out  ou  tbe 
bouk.  clear  of  tbe  box,  and  in  the  full  lighl  of  the  window.  After  tbe  observation  is  made 
llie  baromeler  will  be  slipped  back  into  the  box. 

■ii.  All  readings  of  the  barometer  taken  for  telegraphic  transmission  will  he  corrected  by 
llie  obaerver  making  Ihe  observation,  for  inilruincnla/  error,  for  leaijwrniiire,  and  fur  [(station, 
l"-fgre  they  are  sent  from  bis  station.  In  correcting  for  temperature,  the  reading  of  the 
»i*dud  Ibcrmoiiuter  will  be  used,  while  in  correcting  for  elevation  the  temperature  used 
■ill  be  that  of  tbe  exposed  or  open-air  thermometer. 

In  correcting  for  elevation,  the  height  of  tbe  stnface  of  the  mercury  in  the  listerri  of  Ihe 
twii>meler  above  the  ground  mast  be  added,  in  all  cases,  tu  the  height  of  the  station  above 
•*a  level,  as  in  the  following  example,  viz  :  suppose  height  of  station  above  aea  level  to  bo 
lil"  feet :  height  of  mercury  (surface)  in  cistern  to  be  17  fret  above  the  ground  ;  Ihou  the 
•i«vilian  to  be  corrected  for  would  be  6«7  feet. 

Id  correcting  for  temperature.  Table  XVII,  pages  66  to  71 ,  paper  C,  of  Quyot's  tables, 
"illbeoscd;  and  for  elevation,  Table  XIX,  patted-/,  paper  D,  of  tbesame  booh,  when  special 
t^let  prepared  at  this  Office  are  not  famished. 

3:{.  Id  iransporting  a  barometer,  even  across  a  room,  it  should  be  screwed  up,  and  carried 
"ilL  its  cialem  uppermost.  For  traveling,  it  is  provided  with  a  wooden  case.  On  steani- 
liuals  or  railroads,  it  should  be  bung  up  by  a  hook  iu  tbe  slnle-room  or  car,  and  the  lower 
'ii'l  Brmly  strapped  U>  the  side  of  the  room  or  car  to  prevent  jarring.  In  wheeled  vehicles, 
:t  <liiiuld  be  carried  b;  hand,  supported  by  a  strap  over  the  shoulder,  or  held  upright  between 
I'.nU^'si  hut  it  should  mm  be  allowed  to  rest  on  (he  floor  of  the  carriage,  for  a  sudden  jolt 
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mi^hl  breiik  the  tabe.  If  carried  on  borsebitrk.  it  should  ba  strapped  over  the  thaiiM''7>  t- 
the  ri'ler,  where  it  is  Dot  likely  to  be  injured,  unless  the  aDimal  is  subject  to  a  andileii  chm;' 
of  gall.  When  About  to  he  used,  it  ehould  be  taken  from  its  case,  and,  while  scrrnr-i  n; 
gentlv  inverted  and  bunjir  up,  wben  it  can  be  unscrewed.  While  it  has  its  eulernnii'  - 
most,  the  tube  is  full — U  oue  solid  mass  of  metal  and  glass — and  not  easily  injored  ;  lioln.> 
huiif;  up,  H  Buddeu  jolt  migbt  send  a  bubble  of  air  iuto  the  vacaum  at  the  upper  (nd  •<:  Ij' 
tube,  mid  the  Inelruineut  would  be  uselegs  iinlil  repaired.  Observers  must  Dever  Mitj  t> 
baromelBt  or  i-iidBavor  to  force  the  niHicury  agninst  the  top  of  the  Inbe  without  fint  tan- 
inf;  up  the  large  adjusting  screw  at  tbe  base  of  the  cislem. 

If  the  ['islern  should  become  dirt;,  it  cau  be  cleaned  with  safeCr,  and  witbont  rhwr:; 
in  (he  slijchtest  degree,  the  zero  uf  the  iD.itromeul.  Eveiytbing  used  iu  tbe  opeisiioii  i:. - 
be  clean  and  drj'.  Blowing  upon  an;  of  tbe  parts  must  be  avoided,  al  ihe  moistiui  ^c 
the  hrealb  is  injuTions. 

The  instrument  beinfr  placed  upright,  tbe  cislern  uppermost,  unscrew  and  take  0611 
brass  casing  which  incloses  tbe  wooden  and  leathern  part  of  the  cistetQ,  This  woodrn  pi' 
(which  has  Ihe  grnin  croKswise,  and  therefore  is  not  air-tight)  is  madein  two  piecet,  fi-itv- 
togelber  b;  four  screws  aud  four  brass  pieces,  each  in  the  form  of  a  half  of  a  circular  t.l; 
It  will  he  UFceaaary  to  take  out  two  of  these  screws  and  loosen  the  other  two,  vbrn:.- 
brasK  pieces  caii  be  taken  off.  Tbe  upper  wooden  piece,  to  which  the  b^  is  attacbtd.  'i 
then  be  llftrd  off.  aod  the  nierciirj  will  be  exposed.  By  then  inclining  the  instmntHi . 
little,  a  piirtiou  of  the  mercur;  In  the  cistern  may  he  poured  out  in  a  clean  reawl  U  iai. 
to  receive  it,  when  the  end  of  the  tnbe  will  be  uncovered.  This  is  to  bo  clowd  b;  i'- 
glared  hand,  when  Ibe  instrument  can  be  inverted,  the  cistern  emptied,  and  the  tub*  brcvi 
again  to  its  upright  position.  Oreat  care  must  be  taken  not  to  permit  any  men:uty  u-y-.- 
DUtof  the  tube.  Tbe  lonr  screws  which  fasteo  the  glass  portion  of  the  cistern  talbr 'im- 
parts cau  then  be  taken  oft,  tbe  various  parts  wiped  with  a  clean  cloth  or  handkerchief,  u. 
restored  to  their  former  positions.  Tbe  mercury  which  had  been  taken  out  of  (he  ci*>r 
must  now  be  cleaned,  or  it  must  be  replaced  by  other  that  ie  clean  and  pure.  If  ibt  ' 
mercury  ia  merely  dusty,  or  dimmed  liy  a  film  of  oiide,  the  cleaning  ro»y  bo  tSufti  '.; 
slrainitig  it  tliroURb  chamois  leather,  or  through  a  funnel  with  a  capillary  liole  at  the  md.  ' 
a  size  (o  admit  of  ilia  passage  of  but  a  small  thread  of  tbe  metal.  Such  a  fnnnel  is  ck'- 
iently  niaije  of  leltet-pspcr.  The  dust  will  odhnre  lo  the  skin  or  paper,  and  Ihr  fillrf 
mercury  will  preiicnt  a  clean  and  bright  appearance.  At  stations  whnre  muriatie  acidcu'' 
procured,  the  inerciirj  may  be  easily  and  quickly  cleaned  by  mixing  about  twoeuiio-' 
the  acid  >vith  it  in  a  smalt  vessel  or  cup  and  thenpouring  into  the  vessel  clear  water  nm 
overflows  and  carries  off  all  tbe  impurities.  When  sufficiently  pure  the  wstei  *i-  *■ 
poured  off  and  ibo  mercury  healed  over  a  gas  01  lamp-light  until  all  remaining  mirisiar-  - 
expelled.  If  chemically  impure,  it  shouW  be  rejected,  and  fresh,  clean  mercnrj  K<r- 
With  such  cloau  mercury,  the  cistern  shouM  be  filled  as  nearly  full  aa  possible  ;  tfarw"-'- 
pcrlions  put  together  and  securely  ^tened  by  tbe  screws  and  clamps :  tbe  btau  tK.-: 
scren'cil  uii,  and  the  screw  at  its  end  screwed  up.  Tbe  iustmment  can  then  be  bun;  up  >>: 
readjnsliMl.  The  tube  and  its  conleots  having  beeu  undisturbed,  the  instromeni  ««-' 
read  the  same  as  before.  If  a  little  mercury  has  been  lost  during  Ibe  operaUot.  ^: 
there  is  none  at  hand  lo  replace  it,  no  serious  barm  has  been  done :  but  if  aineh  is  \tK.  '• 
open  end  of  Ihe  tube  may  become  exposed  in  inverting  the  instrument,  in  wbich  csh  < 
may  enter.    To  guard  against  this  error,  a  little  fresh  mercury  will  be  added  if  it  cai  btp- 

THERMOMETER. 

34.  The  thermometer  should  be  hung  in  tbe  open  sir  facing  the  north  io  such  a  bicr' 
that  it  will  be  alviays  in  tbe  shade,  and  at  least  one  foot  from  the  wall  or  tbe  boiMlac  ' 
which  the  sbeller  is  attached,  where  the  Smithsonian  form  of  shelter  is  used.  It  iin: 
protected  from  Ibe  light  reflected  from  sutronuding  objects,  and  from  rain,  snow,  uiil 
Tbe  instrument  must  be  placed  exactly  perpendicular,  the  middle  of  tbe  scale  beio|;  >-  - 
he^ht  of  tbe  eye  in  order  10  prevent  error  in  reading.  Thereadings  ahoald  benudta^ '- 
times,  and.  especially  in  the  winter,  ihtcugK  dit  panes,  without  opening  tbe  wlodew,  ■''' 
the  shelter  ia  built  oul  from  a  window.  When  the  ibellet  is  bnilt  upon  a  roof,  gnoic- 
must  he  exercised  in  making  the  readings  in  order  to  prevent  Ihe  instrument  frun  bfi^r 
affected  by  the  heat  of  tlie  body  or  of  Ibe  lanleru  al  night.  The  observalions  most  be  >''' 
as  rapidly  as  is  consistent  with  accuracy. 

HTCROHBTER. 

35.  The  hygrometer  will  be  placed  in  the  same  shelter  as  tbe  tbermomeler.  and  sit''>'' 
tance  of  one  foot  from  it.  The  cislern  will  be  kept  supplied  with  pure  wal«  si  »J.  w* 
when  the  tciiipcraliire  of  the  air  Is  above  tbe  freezing  point,  and  the  cover  of  Ibf  "el  •  = " 
will  be  changed  every  month,  and  ibe  bulb  carefully  cleaned.  The  cover  may  be  'f'-' 
■s  oflen  ns  necessary,  without  removal,  by  means  of  a  jel  of  clean  water  froo  »  »■' 

When  Ihe  temperature  of  the  air  is  below  the  freezingpoint,  thewalaiwiUbeMapM^'^ 
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tbo  cisKro,  aai  the  wet  bnlb  will  be  moisUDed  with  cold  water  by  menng  of  ft  camel-faair 
bruah  fifKen  miDUtes  before  the  obBervation  U  made,  or  long  enough  (o  penuit  iho  ice 
lo  form  aad  drg  OQ  ttie  bulb.  The  coutiag  of  ice  nllowed  to  form  should  bo  very  ttiin,  oiher- 
nise  the  rcndiog  will  be  iDBCcurat«.  Alcoboi  must  not  be  uae<t  lo  prevent  the  wMet  from 
freezing.  'I'be  readiug  inuat  be  mode  rapidly,  and  without  openiog  the  window.  The  rela 
live  hnnildity  of  (he  air  will  be  oblBined  from  Table  VII,  page  46,  paper  B,  of  Guyot'« 
tables. 

Especial  care  must  be  taken  to  keep  the  tubes  of  tbe  brgromster  cteau,  aud  the  wel  bulb 
properly  moieli^ued,  and  (o  make  the  abaervationa  and  deductione  accuntely.  as  (lie  humidity 
uf  Ihi:  air  roriiis  an  important  eleoicnt  iu  all  calculations  of  atmospheric  cbauges. 

Whenever  the  dry  bulb  of  the  hygrometer  is  observed  lo  show  a  higher  temperature  than 
Ihe  exposfd  thermometer  under  similar  exposure,  the  observer  will  cut  a  circular  opening, 
about  Ibr<»  inches  in  diameter,  in  tlie  board  to  which  [he  dry  and  wet  bulbs  are  attached, 
and  directly  behind  the  bulbs. 

MAXIHUU   AND   MINIMUM   THERMOHETERtl. 

36.  A  board  will  accompany  these  instruments,  which  will  be  securely  fastened  with 
screws,  in  a  horizontal  position,  upon  the  aide  of  the  instrument-shelter,  or  obsorvatory,  near 
tiie  hygromcler  and  exposed  thermometer. 

The  brass  support  fur  Ihe  miuiinum  will  be  screwed  into  iha  npper  part  of  the  board  ;  the 
holes  being  so  arranged  as  to  slightly  incline  Ihe  left  end  of  the  support. 

The  top  of  Ihe  thermomvier  will  be  fasleoed  by  the  small  brass  screw  upon  the  support, 
while  the  ^ower  end  will  be  dropped  into  the  notch  to  the  left. 

Fur  Ihe  suppert  of  the  maximum  thermometer  the  tone  brass  pin  with  a  nut  will  be 
screwed  luto  the  board,  in  Ihe  hole  to  the  extreme  right.  The  nut  will  be  taken  off  and  the 
pin  Hiipped  through  the  hole  in  the  upper  end  of  the  instrument,  which  will  be  securely  fast- 
ened by  replacing  the  nut  and  screwing  it  tightly.  The  plain  braas  pin  is  then  inserted  in 
ibt:  hole  at  tne  left  of  the  board,  and  the  thermometer  placed  upon  it  so  as  to  incline  slightly 
in  that  direction. 

The  end  of  the  pin  to  which  the  maximum  is  attached  most  be  occasionally  oiled  to  pre- 
runl  friction. 

After  unpacking  the  minimum  it  must  be  carefully  compared  with  the  exposed  thermom- 
eter, and  if  an  air  speck  is  fouud  in  llio  column,  the  bulb  will  be  immersed  in  warm  water 
ODti]  all  the  air-bubbles  disappear  in  tjie  space  at  the  top  of  the  tube,  gmU  care  bting  lakat 
not  lo  trtak  ttt  buili  by  ktating  il  too  nddenlg. 

After  fastening  the  top  of  the  minimum  upon  the  support,  the  lower  end  of  the  instrument 
w-il!  be  raised  until  the  top  of  the  small  index  touches  the  top  of  the  column  of  spirit. 

The  instrument  is  read  by  observing  thenumlier  of  degrees  upon  the  scale  where  llie  top  of 
llie  index  rests.  After  taking  a  reading,  the  bulb  or  lower  end  of  the  thermometer  should 
be  elevated  until  the  index  comes  down  to  the  temperalnie  of  the  air,  at  the  time  of  the  ob- 
servation, aud  the  instrument  will  then  be  dropped  into  the  notch  at  the  left  of  the  support. 
sa  before. 

The  maximum  is  read  by  observing  the  number  of  degrees  upon  the  scale  at  the  top  of 
the  column  of  mercury. 

After  taking  a  reading  the  observer  will  remove  the  pin  to  the  left,  and  then  take  hold  of 
Ihe  thermometer,  atiout  three  inches  from  the  top,  and  spin  it  around  several  times,  or  until 
the  top  of  the  column  is  brought  down  to  the  temperature  uf  the  air  at  the  time  of  observa- 
tion. Care  must  be  taken  not  lo  touch  the  bulb,  and  also  that  the  nut  is  screwed  up  auffi- 
cii'ntty  light  to  prevent  the  inslrumeuE  from  striking  again  si  Ihe  side  of  the  hoard  to  which  it 
is  fastened.  After  adjustment,  gradually  raise  the  instnimeal  to  a  horizontal  position,  and 
insert  the  piu  as  before. 

Care  should  be  taken  in  elevating  the  thermomeier  iinl  to  raise  the  bulb  too  high,  as  the 
columu  of  mercury  wonid  then  run  lu  the  upper  end  ol  the  tube. 

The  observations  npon  these  instrumeuts  will  be  made  at  the  11.35  p.  m.  report,  and  re- 
corded upon  Form  4,  in  the  proper  column. 

ANEMUMBTBR. 
:t7.  The  anemometer  will  be  fixed  in  a  vertical  position  upon  a  post  of  sufficient  height  to 
bring  the  dial  on  a  level  with  the  eye  of  the  observer,  and  will  be  tn  an  exposed  situation,  so 
'"  e  the  full  force  of  the  wind  ;  wheu  possible,  Ibis  post  should  be  framed  into  Ihe 


roof,  to  steady  it  and  prevent  the  instrument  from  vibrating ;  but  when  this  cannot  be  done, 
it  should  be  framed  at  the  bottom  into  two  pieces  of  scantling,  not  less  than  three  feet  in 
leuctb,  that  cross  each  other  at  right-angles,  and  which  can  be  nailed  fast  to  the  roof  or 
platform  upon  which  the  instrument  is  placed.  Short  braces  can  be  added  when  necessary 
to  iOKUre  steadiness.  The  ontei  did  of  the  instrument  Is  graduated  in  miles  and  tenths  of 
mile* — the  Bgurea  1.  'i,  3,  &c.,  indicating  miles,  and  the  suhdivieions  tenths.  One  complete 
revolution  ol  Ibis  dial  is  eqnivalenl  to  ten  miles  of  wind,  and  carries  the  inner  dial  forward 
ODtf  subdiviwon.  This  inner  dial  registers  up  to  one  thousand  milea,  aud  will  not  be  used 
in  DMUng  ordlnHy  irfiaarTations,  bnt  will   be  read  by  obMrren  daily  when   making 
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the  momiDg  lelegrnphic  obsprvHtion.    To  oblaiii  the  rolocitj'  of  the  wiad  for  the  rr^  >  .' 
tri-daily  telej^rnphic  ob^ci'vatiaua.  two  rendings  of  the  outer  dial  miut  be  taken,  with  nu  -^ 
lorvEiI  of  file  miDulFK  bUween  tham,  and  th»  differtnct  between  these  readinp  Hi',1  hv  'I 
distance  of  teulliH  of  miles  traveled  by  the  niad  in  that  interval.    This,  muttiplieil  b;  iw  -. 
and  divided  by  tuu,  will  |;ivo  tlie  proximate  velocity  in  miles  pri  hour.     Example  :  ••up'.«  •,' 
the  index  of  the  outer  ilial  to  be  at  3  whi^n  Che  first  Teadiiift  is  Inken,  and  at3<(  &vt  cn:Ti<:i-- 
after,  tbe  difft^rciice,  li,  ix  the  distnnce  traveled  in  that  time  :  and  this  iiinltiplied  hy  t»*  -■ 
and  divideO  by  tvu,  jcItcs  a  velocity  of  Keven  nnd  two-tenths  miles  per  hour.    Whn1<'  b> 
hera  uuly  will  be  umd  la  ciipressiiiK  the  velocity.     Wbeii  the  decimal  is  crraler  tbau  i:— 
tenths,  the  unit's  ligure  ivill  be  increuej  by  one  :  when  five  or  less  it  will  be  Ihrnwn  > 
The  whole  distance  traveled  by  tbe  wind  In  aoj  twenty-four  hours,  provideil  it  di'v  i, 
exceed  one  ihonMnil  miles,  will  be  obtained  from  tbe  inner  dial  by  a  double  obM'rrs' 
as  above,  making  the  interval  twenty- four  hours  instead  of  five  minntea,  and  will  be  to:-: 
on  both  copies  of  I'onn  4,  opposite  I  he  nioruing  observatioos. 

3H.  The  following  directions  foi  soltinir  "P  >"'^  the  funeral  management  of  thr  ■'t'  ' 
Golf-iecording  anemometer  attachment  adopted  by  this  Office  will  be  observed  at  all  '•Is:  - 
supplied  with  this  apparatus. 

near  the  top  of  tbe  post  on  which  the  anemometer  is  fixed  place  two  screws  ''  c  "  and  " 
(Fig.  I.)  to  each  of  these  screws  fasten  the  wires  separately, (the  insulated  wire  t>i  unr.  i 
the  nakt-d  wire  to  the  other,)  leaving Jnslsii&iciertt  of  the  upper  end  of  each  wire  to  t-^  ■■■ 
the  outride  euds  of  the  contact  bars  "a"  aod  "  b,  "  to  which  seenrly  fasten  with  the  t-i 
itig  screws,  taking  ^reat  care  not  to  loosen  the  insulating  attachment  "  g.  "     Then  p«>- ': 
lower  ends  of  the  wire  down  the  post,  over  tbe  roof  and  down  the  side  of  the  houH- . "  . 
ing  so  tbe  wind  will  not  sway  them)  to  the  lop  of  the  oflice  window,  paastbem  in  thmiii;.. 
small  boles  (where  tbe  saih  and  Btutlers  will   not  injure  them)  and  down  tbe    iu>^U' 
crossing  the  roof  it  ia  well  to  fasten  them  between  two  wooden  strips,  one  on  top  of  tbt  •■" 
One  wire  should  then  go  to  the  screw-cup  "  h,  "  (Fig.  II,)  and  the  other  to  one  pole  v: 
battery  at  "  i,"  then  from  the  other  pole  "  m  "  of  the  battery  run  a  wire  to   the  *cr-ii-  ■ 
"  k,  "  when  tbe  circuit  is  completed  and  the  armature  will  be  closed  onco  for  each  m..-  * 

Particular  care  must  bo  taken  that  all  the  connections  are  tight. 

For  futting  on  tkt  paper. — Place  the  cylinder  "s  "  on  a  table  ia  front,  with  iheocrtv  ' 
to  tbe  left  hand,  place  tbe  paper  on  the  cylinder  with  Ebo  top  of  it  from  the  screw.  Lc; ; 
line  marked  13  m,  (noon)  come  on  the  line  marked  on  the  cylinder,  and  placo  n  smi..  '^ 
her  band  on  each  end.     Tbe  liocs  on  each  end  of  tbVpaper  will  then  exactly  coiuci-lt 

Place  tbe  cyliuder  "s"  iu  its  position,  so  that  the  end  on  which  there  is  no  scren  " 
will  be  close  up  to  the  post  on  which  it  rests.  Slide  the  small  sliding  bar  "n"  on  the  li ' 
zontal  bars  "o"  "o,"  until  it  fits  on  the  ends  of  the  screw -axle  "r";  tlien  revolve  the  c>  ■ 
der  nntil  tbe  pencil  rests  on  tbe  end  of  the  upper  line  marked  Vi  m.,  and  tighten  the  iLj- 

To  regulate  tbe  length  of  the  mark,  first  move  the  armature  set-screw  "p"  until  th'  t  - 
of  the  pencil  resl«  on  the  upper  line  marked  12  m.,  then  (after  loosening  tbe  sat  screw  h. 
holds  down  the  coils)  move  tlie  maguet  by  means  of  the  set  screw  "q"  until  the  f-. 
mark  is  a  little  less  than  oneeightti  of  an  iuch  long.  Tkt  mark  ihotJd  merrr  iiiitd . 
eighth  of  an  inch. 

Care  must  be  taken  io  adjusting  the  armature  spring,  so  that  it  will  not  be  too  stron; 
the  magnet,  and  still  strong  enough  to  draw  back  the  pencil  in  a  straight  line. 

The  pencil  should  be  kept  pointed  enough  to  give  a  clear  distinct  mark. 

The  clock  should  be  wonnd  every  day,  when  the  record  is  changed. 

The  record  should  be  chsnged  daily,  at  Vi  o'clock  noon. 

At  stations  furnished  with  this  seir-recording  apparatus,  the  hourly  velocity  of  the  ' 
or  tbe  three  telegraphic  reports  will  be  deducted  from  tha  record  of  tlie  ball'  hour  ims ' 
tely  preceding  the  time  of  observation. 

LA  i'LAKCHB  BATTERY. 

'dU.  Place  two  onnces  sal  ammoniac  iu  each  glass  jar,  fill  iu  with  water  Io  tbe  deptL 
inch,  let  the  salts  dissolve  one  hour,  then  set  in  thn  poioiis  cups  and  tlie  lincs.  Vbt  .■  ^•■ 
jars  should  then  be  jit  ST  h^i.f  pull,  and  mbvek  mokc  than  tiij.i.  Then  caun<->-: 
zinc  of  one  cell  with  the  carbon  of  the  next.  Connect  the  zinc  of  the  lut  with  ihtrA- 
of  tbe  first,  and  let  them  stand  six  hours  :  then  loosen  the  lost  connection  and  aliii'  i 
wire  from  screw-cup  "k''  to  one-pole  "m"  and  the  wire  "d"  (from  the  Kobinson  uir'i.' 
ter)  to  the  other  pole  "i." 

Tbe  battery,  after  being  set,  must  not  bo  shaken,  and  moved  as  little  as  pa>stbl<'. 

The  solution  should  be  saturated,  i.  e.,  as  much  sal  animonitu;  as  the  wa(cr  will  dis-  >  >' 
It  will  probably  be  necessary  to  pour  in  one  or  two  teospooufuli  of  sal  ammoniac  evert '  . 
or  five  months. 

Keep  till'  cells  from  one-third  to  one-half  full  of  water,  by  pouring  it  down  the  onl'-i  '■ 
the  porou*  cup.    The  water  must  not  be  allowed  to  freeze. 

•TtiU  lona  ol  battirr;  tuTlng  proved  oaiulttd  la  ibii  ignw-ciion  has  bMO  RplH*d  bf  tk- tu- 
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Jit.  Tn-o  nind-vaoes  will  be  fornished  »t  esch  atation ;  one  small  oTWo  bo  sent  with  the 
iliserrer  for  imrnediale  use  upnn  his  artival.  and  one  large  gne  to  be  sent  as  soon  after  the 
i!ilifln  is  opened  as  praclicBljlB.  When  the  latter  is  received  the  small  one  will  be  remnveJ 
uid  CBTefnllj  stored  bj  the  observer  for  use  in  cases  of  emergency. 

■Ji.  The  vana  osed  for  getting  the  direction  of  the  wind  must  be  set  in  a  place  fliS  free  and 
jppL  as  possible,  in  order  that  the  wind  may  act  freely  upon  it,  and  must  never  be  sboltoTeJ 
by  surrounding  buildings  or  other  objects.  When  tbe  small  one  is  used,  observers  will  mark, 
nilh  the  aid  of  a  compass,  upon  a  wooden  dial,  at  the  base  of  the  upright  wbicb  supports 
.!» liar,  tbe  (rue  meridian  of  their  respective  stations.  The  magnetic  variation  at  Station 
So. is degrees. 

\i.  Wben  the  large  vane  is  received  at  any  station  it  will  be  immedialely  erected  upon 
hebnilding  in  which  the  observer's  office  is  located,  provided  the  consent  of  the  owner  of 
hf  building  can  be  obtained,  and  the  roof  is  strong  enough  to  support  ita  weight. 

Tbo  gpneral  appearance  of  the  vane,  and  the  location  of  the  several  parts,  are  shown  in 
he  illustratioD  herewith.  The  iron  straps  which  Unite  the  two  parts  of  the  foot-block  will 
«  tak^n  off  and  the  bloclt  separated  before  raising  the  vane,  in  order  to  put  the  iron  socket 
lol'Jin^  it  in  proper  position.  After  the  vane  is  up  tbe  pieces  will  be  fastened  firmly  to 
rMler  again  by  these  straps.  The  central  rod  can  be  lengthened  whenever  Udceisary  by 
iddiog  a  piece  of  the  same  diameter  and  cutting  a  screw-thread  on  both  ends. 

Where  the  office  is  not  on  the  upper  Soor  so  that  the  rod  can  be  brought  icto  tbe  roam 
btdUgfa  the  roof,  the  lower  halfof  the  rod  will  not  be  attached,  but  must  be  stored  away  for 
iitatf  use.  When  the  ofGee  is  on  the  upper  floor  the  central  rod  will  be  brought  into  tbe  roaui 
mi  allowed  to  project  about  two  inches  through  the  ceiling.  The  gilded  arrow  will  then  be 
«[(w«d  on  and  a  circle  drawn  arouud  it  on  the  ceiling  a  liltio  greater  in  diametbr  than  the 
irrow.  Tbia  circle  will  be  divided  into  (he  eight  points  [of  compass  used  in  the  weather 
vpurls,  carebeiug  taken  to  get  the  true  meridian  as  a  starting  point. 

WbeopermisBioo  cannot  he  obtained  to  put  up  the  vane  tbe  fact  will  be  reported  at  once 
othis  office. 

The  services  of  a  skilled  mechanic  may  be  employed,  whenever  necessary,  in  erecting  this 

The  packing  box  in  which  the  vane  Is  received  will  be  preserved  for  use  in  the  event  of 
If  removal  at  any  fature  time. 

The  observation  of  tbe  vane  requires  more  core  than  is  usually  given.  In  winds  of  coo- 
idenble strength  the  vans  is  never  at  rest,  or  fixed  in  the  same  direction:  it  oscillates  in- 
tuButly,  and  its  oscillations  increase  in  extent  with  certain  winds  and  with  tbeviolencn  of 
!«■  wind.  Id  such  cases  observers  must  note  tin  mean  direction  between  tbe  extremes. 
Vheu  tbe  wind  is  too  light  lo  move  the  vane,  and  when  it  is  calm, 

B  the  report,  but  the  space  will  be  filled  with  the -'■-- 

itlsnlion  of  observers  is  called  to  this  matter  in  or 
lirection  of  the  wind  when  it  is  calm.  Tbe  direction  of  the  wind  will  be  desiguat«d  by  the 
ighl  principal  points  of  the  compass,  beginning  with  the  north  and  moving  around  by  the 
luinard,  and  DUmbered  from  one  to  eight  respectively. 

The  beoriogs  of  both  vaue  and  anemometer  must  be  kept  well  and  carefnlly  oiled  to  pre  - 
Bi  fricliou. 

RAiH-BAUOE. 

i'\.  The  rain-gSDge  will  be  placed,  whenever  practicable,  with  the  top  of  the  funnel'ibaped 
■illeclor  twelve  inches  above  the  surface  of'  tbe  ground,  firmly  filed  in  a  vertical  position. 
<uJ  protected  from  tbe  interference  of  unauthorized  persons.  It  will  be  examined  at  tbe 
ime  uf  making  each  of  the  three  telegraphic  observations,  the  amount  of  water  it  contain;, 
iiFfully  mouured  by  means  of  (he  graduated  rod  sent  with  each  gauge,  and  then  emptied 
Ad  retnrned  to  ita  proper  position.  When  a  position  at  the  level  of  the  gronnd  cannot  be 
mud  with  a  sufficiently  clear  exposure,  the  gauge  will  be  placed  on  the  top  of  tbe  iuslni- 
'i>-iit-room,  or  roof  of  the  building  occupied  by  (he  obse.'ver,  who  will  measure  the  height 
hove  the  groand  and  report  it  to  this  Omce.  The  measuring-rod  is  graduated  in  inches  and 
^nll.s  of  inches,  and  th«  proportion  between  tbe  cylinder  and  funnel  is  as  ten  to  one,  so  that 
L'u  inches  Dpon  (he  rod  correspond  with  one  inch  of  actual  rain-fall,  one  inch  on  the  rod 
u  one-tenth  of  rain,  and  oue-teutli  on  the  rod  to  one-hundredth  of  rqin.  Snow  will  be  molted 
nd  then  measured  and  reported  in  the  same  manner  as  rain,  but  (he  fact  of  its  being  molted 
iiow  must  be  noted  under  the  head  of  remarks,  iu  tbe  weekly  reports,  on  Form  4. 


terior  wall  of  (he  room  occupied  as  an  office,  and 
0  (he  standard  local  time. 
.V-  it  frequently  happens  that  llic  telegraph  time  differs  slightly  from  the  fltandard  local 
i:ue,  eacli  observer  will  be  careful  to  note  the  amount  of  this  difference,  in  order  to  avtdd 
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conrasion  In  fiUog  bia  reporti.  Aa  tbe  time  by  which  the  obaerTatioiis  aro  garerned  dhui 
be  as  neftrlj  accurate  as  practicable,  the  obaervGr  will  endeavor  to  arraaj^  with  the  miuager 
of  the  telegraph  to  have  both  clocks  ran  (ogether  as  a  sure  means  of  preveotiog  erron. 

45.  Imu]e<liatelj  after  pliclnB  his  iustramenlB  iu  position,  each  observer  will  niakr  oul 
and  forward  to  the  Chief  Signar-Officur  at  Woshioeton  s  lull  report  lu  writing.  Btiting  tbe 
kind,  size,  and  position  of  room  selected;  the  street  and  number  of  the  building  in  nliicb 
Ihe  room  in  situated  ;  the  position  of  each  ingtrumeut,  and  height  of  ea^h  above  the  groan']. 
and  alio  above  Ibe  bencb-mark  furnished  by  thl!  Office.  Id  giving  the  height  of  ih> 
barometer  tbe  measurement  will  be  made  from  tbe  surface  of  (he  morcui;  in  the  cititr^ 
Whenever  Ibe  position  of  any  instmmont  is  changed  a  record  will  be  made  of  anch  chsu^. 
with  date  and  amount  of  dilTerence  in  elevation,  and  the  facta  reported  at  once  ti>  this  Oifnv 

Id  addition  lo  this  information,  such  other  facta  will  be  atated  aa  will  enable  ibe  t'hir 
Signal-Officer  to  judge  of  the  manner  in  which  this  part  of  the  observer's  durj  has  bitt 
performed. 

Observers  are  caationed  against  changing  tbe  position  of  anj  instrument  wiifaoai  gooj 
and  sufficient  canss,  and  must  report  every  change  in  elevation  of  sii  or  more  iuches. 

TOOt.-BOX. 

4f).  The  following  implements  for  cleaning  and  repairing  instruments  wilt  be  supfilit'i. 
neatly  packed  in  asmall  box,  to  each  station  : 

Two  screw -drivers,  one  fitting  the  screws  about  the  cistern,  the  other  thone  aboDl  ttr 
scale  of  the  barometer;  a  small  glass  funnel ;  two  porcelain  cups,  from  two  (n  four  tnti^ 
In  diameter;  kid-skin;  shoemaker's  thread  :  white  whi;  chamois  leather;  a  pair  of  tnal 
forceps  :  asmall  three-cornered  file,  and  a  blow-pipe. 

HISCCLLANBOVN  APPARATUS. 

47.  PriHiing  prat  far  utatitr-Ktap.  — At  stations  supplied  with  a  press  for  printing  niip> 
the  following  articles  not  sent  with  the  press  will  be  found  necessary :  A  set  of  tm- 
springs  (one  for  each  reporting  station)  for  tbe  rapid  jualificaUon  of  Ihe  figures :  our  stiit 
one  galley:  sponge;  brush;  lye;  sperm-til,  and  benzine. 

When  the  synopsis  and  probabilltiee  are  printed  (and  this  should  be  done  wherever  llin- 
is  a  prebs)  a  twenty-Gve-pound  font  of  pica  type  will  be  tieceasar/,  in  addition  lo  th»  t.iic- 
hols  and  Gkutsb  tnmished  with  the  press.  The  synopais  shonlil  be  set  in  a  iiiessnrc'i: 
twenty-eighl  enia  wide.  At  stationa  aupplied  with  the  type-apringa,  tbe  Hgures  will  mf  b* 
removed  from  the  plate  after  each  issue,  as  tbe  work  can  be  done  much  mure  rapiJI.v  K.'j 
easily  by  simply  taking  out  tbe  springe  and  changine-  only  such  figures  as  arenecesiaic. 

The  ligurea  and  aymbola  abould.  however,  be  completely  removed  twice  each  monlh,  idI 
with  the  plate.  Iboronghly  cleaned.  The  figures  can  be  cleaned  daily  in  the  plate  by  DUU 
a  sponge  moistened  with  benzine.  The  type  used  for  the  aynopais  shsuid  be  washed  wiu 
lye.  Tbe  ink-roller  should  be  cleaned  weekly,  or  ofioner  if  necassory,  and  overythinp  fn- 
lining  lo  the  press  must  be  kept  well  cleaned  to  prevent  difficulty. 

If  atationa  are  added  for  which  the  bed-plate  has  not  been  pierced,  obserrers  will  Un 
the  nereasary  work  done,  being  corefnl  lo  get  the  new  atationa  in  their  proper  geograpliiit' 

One  copy  of  tbe  map  will  be  kept  on  file  in  the  ohaervor'a  office  fair  reference,  and  on  ^i' 
urday  of  each  week  a  copy  of  the  curienl  issue  will  be  mailed  to  this  Office. 

4t3.  InsIrHcliom  for  itamping  wani/uW  atather-mapi. — I.  Count  off  from  ten  !o  fifitfJ 
maps  from  tbe  lop  of  the  book. 

S.  Place  the  Iron  plate  under  tbe  number  counted  out,  and  turn  a  map  down  upon  it. 

3.  riaie  a  sheet  of  carbon  paper  smoothly  upon  this  map,  and  then  turn  down  ihr  nd 
map,  un  which  put  another  sheet  ol  cnrbun,  and  so  on  altemaUng  caibou  and  maps  net:' 
the  number  lo  be  issued  is  complete,  leaving  the  lost  map  without  carbon  upon  il,  tsLi..^' 
core  lo  smooth  all  when  dowu. 

In  making  three  or  four  mips  only  a  sheet  of  blotting-paper  shotlld  be  placed  neil  lo  Iki 
iron  plate  and  beneath  the  lower  map. 

4.  Place  tbe  box  of  stamps  al  the  lop  of  the  map,  with  each  die  iu  Its  proper  place,  sw 
taking  especial  care  not  to  allow  the  hands  or  mallet  to  rest  on  the  paper,  and  lh>s  mill 
and  deface  Ihe  lower  maps. 

h.  First  stamp  with  the  symbol  dies,  the  direction  of  the  wind  and  state  of  weslbsr,  •> 
indicated  by  the  legend  on  the  mops.  Hold  the  die  perpendicular  to  the  map  and  strike  il 
bard  euongn  to  make  the  impression  go  through  all  the  maps  withont  culling  tbe  npicr 
one.     The  actnal  amount  of  force  required  can  only  be  learned  hy  practice. 

G.  After  the  weather  use  the  figure  dies,  taking  care  that  the  figures  for  one  slalioD  do  Bi-' 
Interfere  with  those  of  any  other.  Stamp  the  first  two  fignrea  (Thermomeler)  ela«  togrtber. 
theni-xl  two  {Barometer.  2!)«r  30]  oni'-ti^hib  of  an  inch  from  tbe  first  pair,  the  isai  twd  •'' 
the  barometer  lullowing  closely.  The  latt  ut  tlie  ligiiren  (Veluciiy  of  ihe  Wind)  srrlo  tr 
separated  one-elgbth  uf  an  inch  fruui  those  fui  Ihe  baromuier.     Uivat  cars  ntuit  U  ukeu  >'> 
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make  tbe  tifrureB  neat  and  regular  in  app«aranc;,  and  to  atimp  them  ao  tbey  can  be  read 
withoat  difficulty. 

7,  After  the  maps  are  properly  Btampeil  write  with  the  atyiug  in  heid-lino  Ibe  name  of 
atatiou,  day  of  week,  date,  and  tiuie  of  report,  thus :  "  Washington,  D.  C,  Saturday, 
April  20.  ie7:i.  7.a-.  n.  ni." 

49.  No  definile  form  of  nater-tpiiiKe  lias  been  adopted,  ewiD(f  to  tlje  difficulty  of  gettiuf; 
iiGe  at  a  reasonable  cost  Ibat  would  he  adapted  to  the  eagentiully  dificrent  circumstances 
under  whicb  it  irmst  be  naed  at  tbe  severii!  river  atations.  Tlie  foliowiui;  description  of  a 
simple  form  of  );huj;p  may  be  iisefnl  in  localiti; b  nliere  it  is  difficult  to  get  one  of  more  sciou- 
tific  construction,  or  to  b«  used  as  a  temporary  Bubatitule  for  tho  latter  in  cases  of  emer- 
gency: 

Take  a  piece  of  pine  icantlio^,  from  1}  to  1  j  Inches  in  thicktieai,  aud  from  5  la  G  iucbes 
In  breadth  :  tbe  lenglh  varying  according  to  the  depth  of  ivatcr  where  it  is  to  be  used. 

Having  planed  the  eDsntliiig  smoath.  give  it  d  heavy  coat  of  white  zinc  paint,  and  alter 
tho  paiut  is  dry  divide  the  icantling  into  Teet  and  tcntha  of  feet  with  a  rule  and  lead  pencil. 

Witli  A  smati  brush  paint  the  tenths  of  feet  black,  except  tiie  center  and  initial  oues  of 
e«C'h  foot,  which  will  bp  painted  rc<l  and  iu  heavier  lines  than  the  intermediate  ones,  thus: 


Indicate  each  foot,  with  its  proper  number,  in  plaiu  figures  marked  on  the  w 
joat  above  the  triangle. 

Having  thus  marked  the  slatf  up  to  a  sufficient  height  to  insure  getting  the  ni 
high  water,  select  a  pile,  or  olhet  stationary  object,  in  some  portion  of  tbe  tevee  or  wharf 
where  the  staff  will  be  secure  from  l>eing  damaged  or  defaced  by  coming  into  contact  with 
vessels,  and  where  it  will  not  be  lef^  dry  by  the  tide.  Lower  the  staff  iuto  the  water,  taking 
cmre  to  keep  it  in  a  vertical  position  until  it  touches  the  lied  of  the  river,  and  then  secure  it 
to  tbe  pile  by  spikes. 

It  would  be  well,  in  selecting  a  place  for  fixing  tbe  staff,  to  take  the  angle  of  a  pier,  and 
having  fastened  a  smooth  piece  of  scantling,  about  the  size  of  the  staff,  on  the  side  of  the 
pile,  secore  the  staff  to  this. 

When  the  gauge  is  in  an  exposed  place,  liable  to  he  washed  by  the  waves,  adrantgo 
should  bo  taken  of  the  first  low  water  to  secare  it  from  being  displaced,  by  driving  in  addi- 
tinnal  spikes,  or  lashing  it  with  strong  cords  to  the  pile. 

Care  must  be  taken  in  reading  the  staff  when  the  water  is  rough  to  get  the  mean  of  th« 
riae  and  fall  of  the  waves.  It  would  bo  well,  after  securing  tbe  static  to  determine  some 
pMnt  of  reference,  so  that  in  case  it  should  be  destroyed  anotlier  one  could  be  put  up  at  the 
sADie  height.  This  may  be  done  by  taking  and  marking  acme  giveo  point  in  tbe  vicinity,  a 
pile  or  a  rock,  at  auy  given  height  of  the  water.  Thus,  by  driving  a  spike  or  drilling  a 
hole,  and  recording  the  height  of  the  water,  as  read  from  the  staff  at  the  time,  yon  have  a 
"  bench-mark,"  or  point  of  reference,  by  which  to  set  up  another  staff.  It  would  be  neces- 
sary in  doing  this  to  make  a  sketch  of  Uie  place,  giving  the  location  of  the  staff  and  the 
point  of  reference  ;  uotinc  the  local  names  of  the  sunonnding  points  ao  that  any  other  per- 
son conld  find  tho  place  »om  the  description. 

The  record  consisla  of  a  simple  blank-book,  with  name  of  town  and  patiicnlar  locality. 


10  oF  observer  at  head  of  each  page,  ruled  in  columns,  with  the  headings,  date,  year, 
day  of  month,  and  the  time  of  observation,  hour  and  minute;  the  height  of  the  waterr 
eipreased  in  feet  and  hundredths,  stale  of  weather,  direction  and  approiimale  force  of  wind. 

60.  Observers,  in  publishing  their  local  rivar  reports,  will  give,  in  addition  lo  the  changes 
in  past  twenty-four  hours,  the  height  of  water  above  some  Eied  point  known  and  used  by 
itteamboat  men  and  other  interested  parties. 

Gl.  Tbe  river  observations  must  be  made  and  reported  with  as  much  care,  regularity,  and 
accuracy  as  those  of  the  barometer,  and  where  the  observer  is  compelled  by  pressure  of 
other  duties  lo  intrust  this  part  of  his  work  to  an  assiatant,  he  must  assure  himself  by  fre- 
quent personal  iuapeclion  that  it  is  faithfully  and  honestly  done. 


32.  Btaliona  ordered  tc  display  cautionary  signals  will  be  supplied  with  two  (or  moro)  red 
dags,  one  six  feet  and  the  other  eight  feet  eqnnire,  having  square  bitict  centers  one-third  the 
size  of  the  Hag  ;  one  red  uignnl  lantern  ;  one  large  flag-atafT.  and  two  sets  of  small  staffs  for 
use  in  cases  of  emergency.  The  large  flag-staff  must  bu  from  twenty-five  to  thirty  feet  in 
height,  and  so  silnaled  as  to  be  clearly  visible  from  as  large  a  part  as  poseibla  of  the  harbor 
and  shipping  it  is  designed  to  warn  of  approaching  danger.  The  stalf  will  be  provided  with 
halyards  for  raising  and  lowering  the  flags  and  lantern,  and  will  be  erected  on  the  roof  of 
some  building,  preferably  on  the  one  in  which  the  office  is  iocaltd,  uulesa  a  more  desirable 
position  ia  found  near  the  office. 

Kverythiag  connected  with  the  signal  apparatus  mnat  be  kept  in  perfect  order;  flags 

mended  when  torn,  lies  sewed  on,  halyards  renewed,  Inntems  constantly  filled  and  Irimuied. 
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ftnd  iLc  ipproocbes  to  Ibe  slsff 
onlers  to  boisl  oi  lower  signals. 


coDvenietit  so  that  thero  may  b«  no  delay  in  obajiog  all 

&3.  Timely  loqalwllon  must  be  made  upon  tbis  offiM  for  new  articles  or  »qnipDeiit  vbeo 
IB  are  Ukoly  to  become  nnterviceable. 

SIGNAL  ORDERS. 


for  an  indication  tbat  it  bas  passed  o' 

Oiierrirt  mtit  not,  uniltr  any  ciTcumttanut,  haUt  or  dii^af  caHtutnarj  tigwatt  nlbil 
aalhorilyfrom  thit  Qffct. 

05.  Obserrera  mnsl  immediately  acknunledge  by  tslograph  tbe  receipt  of  all  sigaal-acden, 
givin^name  of  statiOD,  nature  of  order,  and  time  of  reeeipL    Tfaese  acknowledgmenta  ■  '' 


be  HddresBed  to  tbe  Chief  Signal-Officer,  and  signed  by  the  obaeirer  or  aisiitant  receiriDf 
the  order.    The  following  examples  will  illustrate  tbe  form  of  meuage  to  be  aied : 

I. 


ClilBf  SlQNAL-OFt'ICER,  H'aMngton  : 
Cbict^o — Up  signals  received  (en-forty  o. 


UACKiirrosH,  Ohtrrtr. 


CiiieK  t^iriNAi.-OPKK'ER,  irdjAiajfon  .- 
J•elroit— Signiils  down  received  six-fifly  p.  m. 

Mann,  Ohtmi. 
TiC.  At  the  end  of  each  week  a  report,  made  out  on  Form  23,  will  be  forwarded  ia  ik 

name  envelope  witb  the  other  weekly   reporla.    This  report  will  be  forwv^ed  rtgaliil;. 

wbelher  orders  bave  been  received  or  not  durinff  the  week. 

'    The  hours  of  dntj  will  be  so  arranged  at  cautionary  stAlions  thai  one  man  wiU  be  in  ll' 

office  conslantly,  in  readiness  to  obey  signal -orders. 

RECRUITING   FLAK. 


special  occaiioni  as  ordered  from  this  Office.  At  eantionary  stations  it  wiUbe  lUiplijtd  <■ 
the  signal  flag-stsff,  and  at  other  stations  a  cheap  staff,  twelve  or  6ft«en  feat  in  lengtk,  'i- 
ba  procured  for  tbis  purpose,  and  so  arranged  tbat  it  can  be  pat  up  and   taken  doirn' 

pleasure. 

MAP  AND  BULLETIN  FRAMES. 


•>'J.  Thu  Ibllo wing-named  forma  will  be  furnished  for  use  at  each  st 
Form    a — Heceiving  sheet. 
Form    3— Daily  burietiu. 
Form   4 — Weekly  report- 
Form   5— Telegraphic  report. 
Form    ti — Kecoipl  for  property. 
Form    H — Weather  map. 
Form  15— Srnopais. 
Form  16— Monthly  chart. 


Form  2a — Monthly  mean. 
Form  24— Records  of  buUetius. 
Form  25— Tclegiapbic  form. 


inyGoogIc 
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SialiniiR  displByiDe  cautionaty  signals  will  be  furnished,  in  addition  to  ihe  above,  ivith 
form  '£3,  for  Tepoitine  receipt  of  iiKiial  Drders. 

CO.  Form  2  is  for  tRe  ase  of  tlie  telegrspli  operators  in  lecelviuir  tbe  reports  from  other 
ElalioDS,  and  wiil  l>e  fuiBished  bj  the  observers  in  such  quantities  as  may  be  required,  care 
beiOK  lakeD  to  Euard  B^aiost  wasteful  and  aouecessary  use-  Tbe  spaces  wiil  bo  Slled  up  In 
regular  order,  commeucioi;  at  the  upper  left-hand  space  aud  filliof^  each  space  to  the  nght 
in  HUcccRSion  on  the  first  lino,  and  then  commencing  at  tbe  left-hand  space  of  the  second 
line,  aud  so  on  nnlil  each  space  is  filled.  Observers  nitl  require  the  receiving  operalore  to 
sign  and  date  each  sheet,  and  also  to  note  the  time  the  reports  upon  it  were  received  beforo 
laking  it  from  the  telegraph  office.* 

After  the  reports  are  traoiferred  to  the  bulletin  tbe  receiving  sheets  for  <tach  full  report 
will  be  placed  together  and  folded  neatly  in  three  folds  parallel  with  the  writing. 

Each  morning  the  three  reports  of  the  preceding  day  will  bo  secured  together  so  as  to 
form  a  single  package.  At  tbe  end  of  each  week  the  seven  dailj  packages  of  the  week 
wiil  be  pat  up  in  a  neat  package  and  forv^arded  by  mail  to  this  Office,  accompanied  by  the 
error  aheet. 

61.  Form  3  is  the  daily  bulletin  issned  for  public  information.  The  several  columns  will 
be  filled  up  from  the  receiving-sheet,  the  words  and  figures  being  written  pl^nly  and  dia- 

B^re  making  any  entries  upon  the  mattirold  form,  the  sheets  will  be  carefolly  smoothed 
down  so  that  Ihe  registered  lines  of  the  several  stations  will  fall  directly  over  each  other.  If 
more  than  fifteen  bulletins  are  to  be  written,  it  is  better  to  make  out  the  number  in  two  equal 
parts,  than  to  try  and  write  them  all  at  once,  in  order  that  the  copies  may  all  be  legible. 

One  copy  of  the  morning  issue  of  the  Saturday  bulletin  will  be  mailed  to  this  office  from 
each  station. 

Tbe  headings  of  the  ditTerent  columns  indicate  with  sufficient  clearness  the  matter  to  bo 
filled  In. 

When  any  part  of  a  report  is  not  received,  or,  if  received,  in  evidently  tncorract,  the  word 
"blank"  will  be  written  in  the  spaces  to  be  filled  br  such  part. 

Absence  of  wind,  pressure  of  niod,  clonds,  rain-ftill.  or  change  iu  barometer,  thermome- 
ter, and  river,  will  he  indicated  by  the  figure  zero. 

New  stations,  whose  names  are  not  in  Ihe  printed  list,  will  bo  written  in  the  bhink  lines 
at  the  bottom  of  the  form. 

62.  Form  4  ia  tbe  weekly  report,  and  three  copies  will  he  forwarded  to  this  Office  at  the 
end  of  each  week;  one  copy  containing  the  full  record  of  the  telegraphic  series  of  observa- 
tioDS,  one  the  record  of  the  local  series,  and  the  third  that  of  tbe  midday  observations.  This 
Inst  will  be  sent  in  blank,  if  no  changes  have  been  noted  of  sufficient  amount  to  catt  for 
report  and  record.  In  addition  to  the  items  called  for  by  Ihe  headings  of  the  different  col- 
umns, observers  will  enter  in  the  column  of  "  Bemarks"  Ihe  weekly  mean  of  tbe  baroraeler 
and  Ihermomeler  for  the  telegraphic  series  of  observations,  giving,  firstly,  Ihe  mean  of  the 
morning  ;  secondly,  that  of  the  ofWmoon  :   and  thirdly,  that  of  tbe  midnight  observaUona. 

63.  lonn  5  will  be  used  for  all  of  the  telegraphic  reports,  aud  will  be  made  out  each  time 
ia  duplicate,  one  cop;  for  deposit  iu  the  tolegrapb-Qmce,  far  transmission  by  telegraph  to 
this  c5ffice,  and  tha  other  for  iransniiision  by  mall  to  the  same  place.  Botli  copies  most  be 
filled  np  and  signed  In  the  manner  indicated  npon  the  form  itself. 

Each  regular  report  will  consist  of  ttn  words,  arranged  in  two  lines  of  yire  words  each. 
At  all  stations  designated  by  this  Office  as  riter  stations,  the  afternoon  report  will  consist  of 
(Kc/n  words,  arranged  in  two  lines  of  tix  worda  each,  tho  last  word  in  first  line  being 
"  river,"  and  the  last  word  iu  second  line  indicating  by  the  proper  cipher  word  Ihe  change 
in  paat  twenty-four  hours. 

Id  filling  np  the  form,  the  first  apace  of  the  first  lino  will  be  used  for  nunc  ef  tlalirm,  tho 
second  for  rfata  and  lint  of  report,  Ihe  third  for  barometer,  the  fourth  for  thermometer,  and 
the  filth  for  humidity.  In  the  second  line  the  first  space  will  be  used  for  state  of  weather, 
the  second  for  velocity  of  wind,  the  third  for  upper  clouds,  the  fourth  for  lower  clouds,  and 
the  fifth  for  tain-fall.  The  cipher  words  ninst  in  all  cases  be  written  plainly  and  correctly. 
The  word  "blank"  will  be  used  when  from  any  cause  an  observation  is  not  taken. 

The  dnpiicata  copies  of  the  report  for  each  day  will  bo  mailed  (he  succeeding  day  to  this 
Office  from  all  atatiooa  having  daily  mail  faciiitlua.  Other  stations  will  forward  as  often  as 
practicable. 

64.  Form  6  is  a  luemorandum  receipt  for  property,  and  will  be  filled  up  with  tho  number 
and  kind  of  arlicles  received,  signed,  dated,  aod  transmitted  promptly  to  this  Office. 

Detailed  inetrnctions  in  reference  to  this  form  will  be  given  under  the  bend  of  "  Property." 

65.  Form  ti  U  Ihe  weather  map,  to  be  printed  or  made  out  in  manifold.  a.s  may  be  directed 
from  this  Office,  and  shows  Ihe  direction  of  tbe  wind,  state  of  weather,  height  of  barometer, 
height  of  tbennomelcr,  and  velocity  of  wind  at  each  station.  The  arrow  is  always  to  fly 
teith  the  wind,  and  not  lowerd  it  like  a  vane.  In  printing  or  stamping  these  maps  great 
care  most  be  exercised  to  make  the  figures  and  different  signs  conectly  and  distinctly. 

(urnMnililn-nibjMhlsdftieu.  ' 
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ObBerven  mait  never  &I1dw  imperfect  or  illegible  maps  lo  lonve  their  offices.  To  iu^iir 
accDracy,  the  printed  laaps.  before  being  iaeiied,  must  becarefully  compared  with  the  lepon* 
roceived,  and  if  errors  are  foutid  they  will  be  corrected  od  the  map.  if  the  correctioDi  can  be 
made  without  disfjciirin^  it  and  without  reudering  it  ille);il>le.  If  they  cannot  be  to  cor- 
rected, the  whole  edition  will  be  destroyed,  u  it  is  belter  not  to  issne  any  map  than  one 
which  is  imperfect. 

66.  Obaerrers  aro  authorized  lo  trace  upon  these  mapa  iiobati  or  Hues  of  equal  baromet- 
ric pressure,  in  accordance  with  the  following  direclions: 

Ist.  Ascertain  by  a  general  examination  of  the  reports,  after  they  are  entered  on  the  maji. 
whether  any  of  the  lines  of  equal  pressure  will,  when  drawn,  traverse  a  large  portion  of  Ibf 
map,  And  it  this  is  found  to  he  the  case  these  long  lines  will  be  drawn  first.  The  tine*  of 
ilS.'M,  30.00,  and  M.tO,  on  the  map,  opposite  page  IQ  nf  the  circular  issued  by  this  OSre. 
OD  tbe  practical  use  of  meteorological  reports  and  weather  maps,  are  illustrsLioDS  of  thi^ 
principal  isobar  or  batt  list. 

Sd.  If  decided  differences  in  bnramelic  readings  are  observed  lo  exist  between  neighbor' 
log  stations,  enter  upon  Iho  map  with  a  red-lead  pencil  little  dots  or  dashes,  intermediate 
between  any  two  of  them,  lo  represeut  the  poiuls  at  which  tbe  barometic  reading  Hoold  be 
exactly  29.50,  39.60,  &c.,  or  ;tO.OO,  30.10,  &c.,  supposing  Ihe  pressure  lo  change  unifonnly 
'-  ■''-  space  between  the  two  stations.    Tbe  precise  position  of  these  intermediate  points  cr~ 


usually  he  found  with  sufficient  exactness  by  estimation  with  the  eye. 

The  interpolated  isobars — thftt  ii,  those  which  arc  drawn  t>etween  stations,  as  in  tbe  pir- 
ceding  paragraph  ~  can  not  bo  relied  upon  as  perfectly  accurate,  but  (he  amount  of  error 
need  not  exceed  two. hundredths  of  an  inch  in  the  position  of  any  one  line,  if  proper  Mten- 
tion  is  paid  to  the  following  points:  Firit,  The  isobars  must  not  be  extended  west  of  tbr 
one  hundredth  degree  of  lougitnde  west  of  Greenwich,  (or  the  meridian  twenty-three  degrees 
west  of  Washington, )  as  the  barometric  readings  of  very  elevated  stations  cannot  at  present 
be  combined  witli  those  of  an  altitude  of  fifteen  hundred  feet  or  less.  Steoxd.  The  baromet- 
rical leadings  reported  from  Mount  Washington  must  not  be  used  in  drawing  Ihe  isoban 
over  the  New  England  States.  Tkird,  Certain  allowances  or  corrections  mnat  be  made  for 
Ihe  readings  reported  from  several  stations  whose  elevation  is  not  yet  accurately  determined. 
These  coireclions  will  be  furnished  from  this  Office  upon  application. 

When  a  sufficient  number  of  dots  or  dusfaos  have  been  mode  to  enable  the  observer  to 
trace  the  course  of  one  or  two  of  the  principal  isobars,  they  will  he  joined  together  by  a 
curved  line  passing  through,  or  nearly  Ibroni^h,  all  of  them,  without  following  any  of  (be 
minor  iiregntaritiea  that  would  be  possibly  caused  by  slight  erron  in  the  interpolatiun«. 


f    ]      } 


Any  perplexity  Ibat  may  arise  in  drawing  these  lines,  as  to  iheir  proper  route,  may  graci- 
ally  be  removed  by  considering  Ihe  direction  of  the  wind  as  reported  from  each  station. 
Thus,  if  from  stations  A,  B,  C.  and  D.  reports  are  received  as  shown  in  the  figure,  it  would 
be  seen  at  once  that  between  B  and  C  there  was  a  central  area  of  taw  pressure  arooiid 
which  the  wind  circulated  in  the  direction  indicated  by  the  arrows,  and  the  isobars  would 
ihprefore  bo  drawn  as  shown  by  the  dotted  lines. 

When  Ihe  lines  are  very  much  crowded  tojrethor,  as  happens  in  a  few  severe  storms,  lie 
isobars  nmy  be  drawn  for  every  two-lonlbs  of  an  inch,  instead  of  every  one-tenlh. 

Each  l.icibar  should  be  plainly  marked  at  its  extremities  with  the  figures  indicatinir  the 
corresponding  pressure,  and  the  central  mens  of  highest  and  lowest  presenri^  nhonld  Iv 
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marked  "high  "  nai  "low."  Taspectively.  unleaa   bj  lo  doing  the  appearanca  cl  the  map 

would  be  lujUKd  by  the  complication  of  the  lines. 

When  the  obaerver  hm  any  doubt  ah  to  the  counie  of  a  flren  isobar,  he  should  omit  it 

cnlirel;  or  Bimplj  indicate  its  probable  position  by  a  broken  instead  of  a  fnll  red  lino. 

ObserTere  will  forwnrd  to  this  Office  weekly  examples  of  their  isobaric  maps,  and  wilt  not 
post  them  in  any  pnblic  place  until  officially  authorized  to  do  so. 

66.  Form  IS  it  for  the  synopsis  and  probabilities,  and  a  copy  properly  filled  will  be  posted 
with  each  bulletin  at  all  stations  where  they  are  received.  The  midnight  Byuopsis  will  b« 
oiied  with  the  morninj^bnlletin,  and  the  mominfr  synopsis  with  the  afternoon  bulletin,  when- 
CFer  practicable.  At  etntions  where  the  afternoon  and^not  the  midnight  synopsis  is  reemved, 
this  will  be  used  with  the  bnlletin  of  the  next  morning. 

In  all  cases  the  time  and  date  of  issue  from  Wasbinglon  must  be  plainly  written  npon 

67.  Form  16  is  the  blank  mateorologicil  chart  to  be  made  out  monthly  at  each  station,  and 
forwarded  by  mail  to  this  Office  as  soon  afler  the  close  of  each  month  as  practicable. 

The  follonine  instroctions.  taken  in  connection  with  the  illustration  given  in  the  annoal 
report  of  the  Chief  Sif^al-Officer  for  1ST},  will  enable  dbserrere  tomaketbem  out  properly  : 

For  the  thermomeler,  take  tbe  weekly  reports  on  Form  4,  beginning  with  the  morning  re- 
port of  the  first  day  of  tbe  month ;  with  a  sharp  pencil  make  a  dot  en  the  chart  at  the  height 
«t  which  die  dry-bulb  thermometer  stood  at  7  a.  m.,  (or  the  first  observation, )  at  its  7  a.  m. 
relative  distance  from  the  I'i  m.  line,  as  shovrn  in  the  illustration  referred  to.  Do  the  sams 
-with  each  of  the  six  observations.    Join  these  dots  with  tbe  pencil  and  afterward  (race  with 

Contiuiie  the  same  way  with  the  wet-bulb  Iherinometer,  barometer,  and  velocity  of  the 
wiDd,  marking  the  direction  of  the  wind  in  small  letters  opposite  each  ohservatlon. 

The  relative  humidity  and  amount  of  clouds  are  given  at  the  2  o'clock  observation — the 
^pace  between  the  central  horizontal  dark  lines  lieing  100  per  cent,  for  humidity,  and  the 
ii(|iiare8  for  clouds  being  I.  2,  3.  and  4-4lhs,  respectively. 

Tbe  dark  lines  for  rain  are  placed  with  the  right  edge  at  the  point  where  the  rain  ceased. 

The  scale  may  be  changed  for  a  greater  (all  of  rain  than  IJ  iocbfs,  or  n  greater  velocity  of 
wini]  than  35  miles  per  hour. 

Dilfi^reut  colored  ink  may  he  u^ed  for  the  several  lines,  if  preferred. 

Ill  forwarding  these  charts  by  mail  they  should  never  be  iolded,  but  rolled  around  a  cen- 
tral core  of  paper  or  mood,  tho  latter  be inp  preforablp.  As  they  are  inlonued  for  fntore 
reffrerce.  Care  should  be  taken  in  making  them  out  accurately  and  neatly. 

f>9.  Forn^  I!)  is  the  error  sheet,  which  accompanies  the  weekly  packages  of  Form  2  sent 
by  observers  to  this  Office.     It  will  be  filled  up  iu  the  following  manner  : 

In  tbe  :td  i-i>lomn  will  be  entered  the  ofhcinl  numbers  of  all  regular  reports  missing  when' 
file  telegraphic  circuits  ate  closed.  In  tbe  4th,  5th,  and  6th  columns  will  be  entered,  on  the 
•inme  line  under  appropriate  headings,  the  numbers  of  all  reports  of  previous  dales  which 
may  have  been  received  during  Iho  time  designated  at  tho  left  hand  of  the  form.  In  the 
7(h  columit  the  lima  the  last  report  was  received  will  be  noted.  Receipt  of  duplicates.  Cor- 
rections, and  reports  not  in  schedules,  causes  of  delay,  die.,  will  be  noted  In  tbe  column 
lieaded  "  Remarks."  Tbe  number  of  words  must  include  all  reports  due  at  Ihs  station 
whicb  may  have  been  received  up  to  the  time  the  circuits  were  closed,  whether  they  were 
uf  the  current  or  previous  dates.  Duplicates  and  corrections  are  not  to  be  counted.  Each 
line  ef  tke  form  malt  conlain  a  compUle  neard  of  the  aork  for  Che  date  anil  time  ipteified. 
The  record  will  be  made  up  from  Form  2  immediately  after  each  report. 

69.  Form  ^0  is  for  the  weekly  eiaiiiple  of  the  manner  in  which  the  observer  worka  out 
tlie  baromolrical  corrections  and  deduces  the  relative  humidity  from  the  readings  of  the  wet 
And  di7'bulb  thermometer. 

70.  Form  33  is  used  for  the  record  of  the  daily  and  monthly  moans  of  tbe  barometer  and 
thormomeler,  with  Iho  prevailing  direution  of  tho  wind  and  amount  of  rain-fall  for  tho 
month. 

In  fjlling  up  ibis  form  the  means  of  the  barometer  and  Ihermometer  will  be  ohtained  by 
dividing  the  sum  of  the  7  a.  m.,  '.i  p.  m.,  and  ifouble  the  9  p.  m.  observatioDD,  by  four.  Tbe 
telegnipliic  observations  will  not  be  nsed. 

Copies  of  [his  form,  properly  filled  up,  will,  at  the  end  of  each  month,  be  fnrnigbed  by 
observer?  to  as  many  of  tbe  newspapers  and  other  periodicals,  published  at  their  stations,  aa 
may  desire  to  make  use  of  it.  One  copy  will  also  be  forwarded  to  this  Office,  and  one  kept 
on  file  in  the  observer's  office. 

71 .  The  weekly  mean  of  the  telegraphic  observations  of  tbe  barometer  and  thermometer  will 
be  obtained  in  the  following  manner  :  Divide  the  snm  of  the  a.  ra.  telegraphic  observations  by 
tbe  number  of  observations,  and  tho  quotient  will  be  tbe  mean  of  the  morning  observations  : 
proceed  in  the  same  manner  for  the  allemoon  and  night  observations,  and  enter  the  quotients 
Mpaiately  under  tbe  head  of  "  Remarks,"  on  Form  4. 

Tho  roonthlv  mean  of  the  telegraphic  observatioi 
and  forwarded  at  Ihe.end  of  each  month  to  thia 
ruled  by  the  observers  until  otherwise  supplied. 
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The  lockl  obseTvalioDa  made  at  7  a.  m..  3  p.  m.i  and  9  p.  m..  will  not  be  uuJ  ia  ffvia; 
thj«  mean. 

ILLUSTKATIOSS. 
Baramtltr;  tdtgrtykic  ebitreatiomi,    7.35  a.   n.,  4.35  p.  «.,  am/  ll.3£>f.  ■..  Wa$Utiii 

A.H.  P.M.  MidDlgbt 

30.04  30.04  30.01? 

30.«l  30.11  :I0.06 

30.0B  30.00  29.% 

SO.  63  39. 7C  29.70 

811.76  29.83  29.06 

30.04  'ia.m  39.89 

S0.S5  39.  ee  29.60 

7)900.70  7)309.36  7)209.  Iti 

3&0S7  39.9Ue  39.t«3 

HeaD  of  a.ii].obserTaUan !9.l» 

Meanof  p.  m.obserTation ffl.S"- 

Hbui  of  midnight  otHerratioii  .... ... '&.••■ 

ThtrmontettT ;  ttltgrapkic  oittTtatinas,  7.35  a.  «.,  4.35  p.  m,,  sad  \\.3li  p.  m.,  ITuli^'i 


33  43  3H 

34  SI  53 

7)214  7)307  7)arid 

30.  C  4r.  S  36. 5 

Mean  of  a.  m.  obwrntlion 1" 

HettQ  of  p.  Qi.  observation ii' 

Mean  of  midnig-ht  obgerralioD 9'-* 

72.  In  calculatiDg  the  mean  of  the  Ihertnomaler'Ceadings  at  low  tcmperatuie*,  ihe  fuell- 
ing rula  will  be  observed : 

"  When  ui  in  US-read  inga  occnr,  the  differeaco  between  the  snm  of  the  positive  and  tbf  ir" 
of  the  nejfativB  numbers  is  to  be  taken.  This  difference,  which  is  the  total  sin.  bu::- 
e  greslei  of  the  two  partial  sums,  and  will  be  divided  b^  tlie  total  nuiii)*! 


The  i}UotieDt  obtained  b;  'bis  division  will  be  Iho  mean  sought. 
The  tollowing  »re  examples ; 

KzampU  I  Eiammb  2. 

+   70  +«• 

+   50  +*■ 

+    20  " 

0  -    5 

Sum  of  positivB +140  Suinof  posilivo +'*' 

Sum  of  negative 0  Sum  of  negative —  •' 

Totalsum +140  Total  an m •+''• 

Nnmher  of  observalioas.. 4  Nnail>er  of  ohaervatioDa ' 

Hmui +    35  Mean +  '-■- 
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Sam  or  posiliTs +    II  SnmorpoaiUre 0 

Sam  of  Dc^tivo ....  —   27  Sam  of  DeKstive .  —   5 

Totalmim —    16  Total  an  m —   fi 

IfumbBr  of  obaervstioDB....  ....  7  Number  of  DbtcTTstioBS 6 

Me«a —2.3  HeBD —   0,8 

73.  Form  23  a  for  use  si  stalloni  deslgDBtcd  for  the  diiplay  of  canliODar;  gigatlf,  and 
will  be  filled  np  and  forwarded  weeklr  to  this  Office  dunaft  the  period  Rigual*  are  ordered. 
Uoder  the  head  of  "  remarks  "  will  be  recorded  the  highest  Telocitj  reached  by  the  wind 
during  the  time  the  ■ignati  were  displayed. 

74.  Form  S4  is  the  weekl;  report  of  Che  number  of  huiletlns  aud  map*  issued  at  each  sta- 
tion,  and  will  be  forwarded  to  Ibii  Office  in  the  same  envelope  with  the  other  reguW  wecklj 
reports. 

~'    "  -ai  25  is  the  one  npon  which  all  official  telegrams  to  this  Office  most  bo  written.     Ai 


)!  written  between 

UOOKS  OP  REFBREKCE  ADD  RECORR, 

:e  and  record  will  be  furnished  by  this  Office  to  each 

Far  rc/rrenet.— Guyot's  Meteorological  Txbles ;  Buchan'i  Handy  Book  of  HeieorologT  ; 
IjOooili'*  Trealiiie  on  Meleorology;  Myer's  Munnal  of  Sifrnali ;  Piddtngton's  Horn-Book; 
Pope's  Hodera  Practice  o(  the  Electric  Telegraph  ;  Annual  Report  of  the  Chief  SignaUOffi- 
cer  for  IS71  ;  Practical  Une  of  Heleorological  Reports  and  Weather-Maps :  iDsEmctioni  to , 
t>bBerver-Sergeants,  Signal- Service,  United  Stales  Army ;  Smithsonian  Directions  for  Metao. 
rological  Obiervations. 

For  rMordf— Joamal :  Daily  Record  of  Obserrations ;  Record  of  Bulletins :  Record  of 
Letters  Sent;  Record  of  Letters  Received:  Original  Record  of  Observations;  Weatber- 
Mnp  of  the  Uailad  Slates. 

77.  In  tha  journal  will  be  entered,  daily,  all  matters  of  ioterest  uot  provided  for  in  the 
rariouB  forma,  such  as  meteoric  and  auroral  displays,  earthquakes  and  unusual  atmospheric 
appearances  and  disturbances,  giving  in  all  cases,  when  possible,  the  lime  of  bezlunicg  aod 
duration  of  each.  Especially  will  tbo  observer  enter  a  detailed  account  of  the  characlerisUo 
phenomena  of  every  serious  storm  that  passes  over  or  near  his  station.  In  this  book  will 
nlso  be  noted  the  condition  of  the  iostrumeDl^,  and  when  they  are  damaged,  in  any  way,  the 
cause  will  be  stated.  A  moDlhly  abstract  of  the  entries  in  the  Journal  will  be  forwarded  to 
tbo  Chief  Si gnat'Odicer  within  hve  days  after  the  expiration  of  each  month. 

78.  Observer-sergeants  will  be  particular  to  note  every  display  of  aurora,  seeking,  by 
inquiry  of  others,  it  necessary,  to  make  their  record  complete. 

If  the  heaveuB  are  obscured  by  clouds  so  thai  the  aurora,  if  present,  cannot  ho  observed, 
the  word  "  obscured  "  will  be  entered  in  tlinl  part  of  tbe  record  devoted  to  auroral  displays. 
If  the  sky  is  sufficiently  clear  fur  observation,  the  words  "nnrora"  or  "  no  aurora"  will  be 
•atered  according  ae  one  is  visible  or  not.  When  uh«erved,  a  full  account  of  the  phenom- 
enon will  be  entered  in  the  journal,  shnwin^  the  exact  minute  of  beginnini^  and  ending'  of 
(he  aurora,  aod  Ibe  principal  phases  of  changes  that  it  eiperieoces.  The  following  parlic- 
nUrs  should  be  especially  noted  ;  the  azimuth  and  altitude  of  each  extremity  anil  of  the 
crown  of  auy  arch  of  light  and  the  same  data  for  any  corona  or  glory  that  may  be  formed. 

When  tha  observer  is  familiar  with  the  uaaieii  oi  the  principal  fixed  stars,  be  may  locate 
the  arch  or  crown  by  reference  to  them  ;  but  it  is  prerenible  that  he  should  observe  directly 
the  alrilude  and  azimuth. 

Altitudes  are  expressed  by  degrees  from  the  horizon  to  the  zenith.  If  any  circle  be  di- 
vided into  360  parts,  and  radial  lines  connect  these  parts  with  the  center,  each  pair  of  linea 
■nbtend  an  angle  of  one  degree ;  the  fourth  part  of  the  circle  will  subtend  an  aogle  of  ninety 
degrees,  or  one  right  angle,  and  the  corresponding  radii  are  perpendicular  to  each  other. 
Thai,  the  xenilh  (that  point  in  the  heavens  imuiediately  above  tbe  observer)  is  ninety 
degrees  from  tbe  horizon,  or,  in  other  words,  its  altitude  is  ninety  degrees. 
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A  point  balf  way  up  from  Ihe  Loriiou  to  tbe  zenith  has  bd  allitade  of  focty-fivs  dcf^iiii. 

Azimutlis  lire  also  expressed  in  decrees,  biitue  measured  on  the  horiioDtal  pltsr,  snd^i'. 
be  recorded  as  is  done  in  astronomy,  from  tbe  south  point  to  the  westirard.  ptising  eoc- 
cesaively  tbe  west,  north,  and  east  points  of  compass  until  :t60°  have  been  puaed  over  lit 
tbe  south  point  is  again  leacbed. 

Observers  must  be  particular  as  to  the  date  of  the  aurora,  and  when  it  bepns  in  the  ttn- 
log  of  one  day  and  .continues  into  the  early  morning  of  the  noit  day  it  will  be  enured  v 
occurring  on  the/int  day  ;  but  its  delaili  will  be  given  in  tbe  record  as  occiinii^E  belmr: 
the  hours  of  its  actual  bej^inniug  and  ending.  Tbns,  an  aurora  that  b^an  on  Ihe  eiraii: 
of  tbe  12th  or  January,  and  continued  until  the  early  morninfr  of  the  t3th,  would  be  tt-  | 
toted  as  the  aaiora  of  the  12th,  bat  its  details  would  be  recorded  as  occurring,  for  iniUaii  : 
between  Ihe  hoars  of  10  p.  m.of  January  IS  and  'i  a.m.  of  January  13.  I 

All  entries  in  the  journal  of  occurrences  and  observations  of  any  one  day  will  be  ■i*l>  I 
under  or  opposite  to  that  day,  and  not  be  entered  as  a  subsequent  date  as  is  fteqanl'i  | 
done.  For  example  ;  an  auroral  display  occurring  May  33,  should  be  entered  opposiw  lb:  ' 
date, and  not  referred  to  on  the  34tb,  as  having  occurred  "la  -  ■      - 


Observers  must  pay  particular  attention  to  accuracy  in  the  use  of  tbe  terms  "  momiii; 
and  "  evening,"  and  irlll  be  governed  by  tbe  following  instructions  in  reference  to  Ibem : 

Midnight  is  the  moment  )3h.  OUm.  00s.,  and  is  the  beginning  or  first  moment  of  tb(  v-  \ 
day,  ana  should  receive  the  date  of  that  day.  Thus,  whatever  happened  in  tbe  aftunooi' 
June  lU,  at  llli.Ti9m.b9i.,  happened  at  lib.  59m..'ii)s.p.  m.  June  10;  whatever  happn-  ; 
one  second  later  wa*  at  midnight  of  June  10  and  11  :  and  at  one  second  later  still,  si  l*-i 
aOiN.01(.a.m.  of  June  11;  at  midday  of  same  date  whatever  happened  at  lli.5UB.S<i. 
happened  at  lib.  59ni.  59s.  a.  m.  June  11 :  at  one  second  later  it  was  noon  Jane  II '.  si>:> 
second  later  still  it  was  13i.00m.01s.  p.  m.  June  II. 

79.  The  daily  record  of  observations  will  be  an  exact  copy  of  Form  4,  and  filled  up  ' 
the  same  manner.  Ttie  several  series  of  observations  can  be  entered  in  Ihe  same  book,  cti 
being  taken  to  date  and  time  Ibem  properly.  Tbe  telegraphic  series  may  be  entered  in  i> 
beginning  of  the  book,  and  the  local  series  at  the  end,  while  the  midday  re)>o[ta  may  tiii1<  - 


beginning 
either  of  It 


60.  The  record  of  bulletins  will  be  filled  up  regularly  from  the  daily  bulletins,  of  nbil 

Kl.  in  tbe  hooka  of  letters  sent  and  letters  received  will  be  entered  all  tettein  sent,  tiii'.u 
abstract  of  nil  those  received  relating  to  tbe  official  business  of  the  station.  The  oiic: . 
letters  received  will  be  properly  briefed  and  numbered,  and  filed  away  for  referener.  t 
numbeni  used  nill  correspond  with  those  in  the  letter-book. 

fi2.  The  large  weather-map  of  the  United  Stales  will  be  hitng  np  in  the  principal  ronti  i 
tbe  board  of  tiado  or  cbainber  of  commerce,  or  both,  and  tbe  slate  of  the  weather  IbroW- 
out  tbe  United  States  will  1»  shown  upon  it  in  the  manner  already  described,  as  soeniiU 
the  receipt  of  tbu  moTning-  report  as  is  practicable. 

S3.  All  books  of  reference  and  record  must  have  the  name  of  the  slutioa  to  nbicb  tir 
belong  plainly  wrilten  on  the  fly-leaf. 

GENERAt,   INSTnCCTIONS, 

^■1.  Each  observer  in  cliarge  of  a  station  will,  as  soon  as  praclicable  after  arriving  <i  'l 
Btutiun,  make  arrangements  with  some  coaipplent  person  to  perform  his  oolieB  in  rut  '_ 
sickness  or  disability.  The  person  so  selected  must  be  carefully  iostnicled  in  the  nsm 
care  of  the  several  instrumenla,  iu  tbe  manner  of  taking  the  observations,  of  makiof  ■■= 
and  forwarding  the  weather  reports  sent  from  Ibe  station,  and  tho  proper  disposition  of  llf" 
received  from  other  stations.  His  name  end  regular  post-o&icc  address  wiJI  be  rrpontil  :- 
this  Office  as  soon  as  the  selection  is  oisdc.  The  employment  of  this  assistant  will  be  l^rr- 
Irtiiary  only,  and  he  will  be  pmd  at  the  end  of  each  month  in  which  the  services  wm*  m 
dcred,  at  the  rate  of  compensation  fiied  by  the  Chief  t>ignal- Officer,  on  forwarding  the  pK>;> 
vouchers  to  this  Office,  with  a  certificate  from  ihe  observer -sergeant  stating  the  nmnnr  ' 
days  employed,  with  the  dates  in  each  case. 

85.  In  cose  of  sickness  or  disability  rendering  an  ohsorver  or  assistant  observer  incapi"'' 
of  performing  bis  duties,  the  observer  in  charge  will  report  tbe  fact  by  telegn^h  to  il 
Chief  Signal-Officer,  and  will  forward  by  mnil  tho  certificate  of  his  attending  pfaytKias. 

&i.  At  stations  where  there  is  no  medical  o&icer,  a  resident  practitioner  will  be  eppU^T' 
whose  account,  made  out  in  dnplicale,  on  the  form  given  below,  together  with  theprewnj' 
lions  when  medicines  have  been  required,  will  be  transmitted  for  payment  to  tbe  Sstt^'E 
(ienctal  of  the  Army,  through  tbe  ofiice  of  the  Chief  Signat-Officer,  Washinfrton.D.r. 

Bills  for  articles  of  f.>od,  or  diet  of  any  hind,  liqnors,  wines,  mineral  waters,  jiaical  " 

Croprietary  medicines;  instruments  or  appliances, such  as  syringed,  trusses, or  ■tifp'^i*''? 
andages,  will  not  be  allowed  by  the  Medical  Department. 

When  Ibe  services  of  a  nurse  are  necessary,  a  separate  bill  for  tbe  nursing  will  ta  M' 
and  certified  in  the  saino  manner  as  that  for  medical  uttondanee. 
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Tho  Ukited  Statiw, 

To ,  M.  D.,  Da. 

For  medical  allendanfe  fnioished   lo  ,  suffering  from  at 

For  medicinM  u  per  acfoinpttnj'iDf;  presi^riptiODS f 

I  certiry  that  the  above  accouot  is  correct  atid just;  that  lbs  services  were  rendered  u 

slntei]  and  were  necessary ;  aod  Ihat  the  cliarges  do  not  exceed  those  cuatomarj  at  tbii 

place. 

.  M.  D. 

Subscribed  and  swoiu  lo  before  me,  Ibiti da;  of ,  1BT— 

I  certif]'  tliat  the  above  account  is  ci 
stated,  and  were  neccesHry  x  Ihat  I  was 
from  a  medical  officer  of  Ibo  Army. 

Oiierter-StrgiaKt,  Signal  Strricf,  V.  S.  A. 
Sworn  to  and  subscribed  before  me,  lliia day  of ,  187 — 


fnilier.  General  Bud  Chief  Sigaal-Offiter  of  the  Arntg. 


Wben  the  attendance  has  been  to  an  asBistant.  the  form  will  be  altered  accord iD^ly,  and 
the  account  foiwardod  throuj^h  the  sergeant  in  charge,  who  will  indorse  bis  remarks  upon 
it,  and  inclose  in  letter  of  transmittal  to  tbls  Office. 

^.  At  stations  where  there  la  a  medical  officer  of  (be  Army  on  duty,  ohaerrera  nill  be 
dulv  notified,  and  provided  with  authority  lo  call  on  hiio  for  medical  aaatatance.  When 
medicines  are  not  fnmiahed  directly  by  the  medical  department,  bat  through  a  druggist,  on 
the  prescription  of  a  medical  officer,  and  the  bill  of  tho  druggist  is  presented  to  the  patient, 
that  bill  in  duplicate,  approved  by  the  medical  officer  and  receipted,  will  be  attached  to  an 
account  made  out  in  the  name  of  the  patient,  the  above  forni  being  nltered  according  to  the 
fackt.  and  the  only  anom  certificate  neccsssry  being  that  of  the  patient. 

88.  AI  all  stations  where  there  ia  a  private  soldier  on  duly  aa  assixtanl,  the  observer-ser- 
^aot  in  charge  will  give  especial  attoution  lo  hia  instruction  in  the  theory,  as  well  as  in  the 
practice,  of  meteorology,  aignalling,  and  telegraphy. 

Id  order  that  this  may  be  properly  done,  the  sergeant  will  require  hia  assistant  to  give  a 
ret-itation  each  week  from  one  of  the  full  owing -named  text-books,  going  through  them  in  the 
order  given  :  Loomie'a  Treatise  on  Metcoroloji^y;  Myer's  Manual  of  Signals;  Pope's  Modem 
Practice  of  the  Electric  Telegraph,  until  satialied  that  the  subject  is  thoronghly  understood, 
or  Ihst  the  aRaiatant  is  wanting  in  capacity  to  understand  it. 

Tbe  ordinary  station  work  will  be  fully  explained,  and  the  reasons  for  each  instrumental 
correction  given  in  detail.  A  brief  weekly  report  will  be  made  to  this  Office,  showing  tbe 
natare  of  tbe  instruction  frivcu  and  proereas  made  during  that  period. 

Tliia  duty  miul  be  carefully  and  rnithfnily  performed,  in  order  tliHt  worthy  men  may 
receive  tbe  promolion  due  them,  and  unworthy  ones  be  disposed  of. 

No  ■pplication  from  aasiatant  observers  for  promotion  to  the  grade  of  sergeant  will  be 
Favorably  considi     '-■•<■'■  ...,■-.....    .-  .    ,  _    ,         _.._,....■ .-.r. 


favorably  considered  iinlil  this  courae  of  instruction  baa  been  completed  in  a  satisfacloiy 


r,  and  is  so  reported  by  the  observer  in  charge. 
■     ■      "  -  willextend  th        ■  ■'        -  •      - 


The  ioslruction  will  extend  through  the  work  on  mBtcorology ;  lo  pago  9G  of  Ihe  Manual 
of  Signals,  and  to  page  72  of  the  work  on  telegraphy. 

H9.  In  the  abseuce  of  serious  special  reasons  or  exigencies  of  (be  service,  no  applications 
for  examination  before  the  board  of  examiners  at  (bis  Office  for  promotion  to  the  grade  of 
sergeant  will  be  fHTorably  conaidered,  except  when  made  by  enlisted  men  of  the  Signal- 
Service  Detscbment.  United  Stales  Army,  who  ahall  have  performed  satisfactorily  the  daty 
of  asaistantto  an  observer- eei^eunt  on  station,  or  Himilarduty  at  this  Office,  for  a  period  of  sue 
moDlhs.  Such  applicHlions,  by  men  on  duty  as  aasistants,  must  be  made  in  writing,  through 
Ihe  observei-eergeant  in  charge  of  slation,  (who  will  in  all  cases  indorse  hia  report  of  Ihe 
character,  babits,  and  ability  of  the  applicant,)  and  will  be  acted  upon  by  the  board  when 
vacancies  exist  in  the  authorised  nnmber  of  ohseiver-sergeanls. 

9v'.  The  publication  of  tbe  Ooveronient  weather-repurta  by  newspapers  must  be  done  with- 
out expnse  to  the  United  titates. 

91.  Observers  will  select  such  places  for  posting  tbe  daily  weather  bulletins  and  maps  as 
will  insure  their  widest  publicity  at  all  hours  of  the  day  or  night,  and  will  report  the  names 
and  locations  of  the  places  thus  selected  to  tbe  Chief  Signal-Officer.  At  Ihe  same  time,  tbey 
will  report  the  location  of  their  own  offices,  giving  name  of  street  and  number.  This  infor- 
ma(iou  will  also  be  fnmisbed  to  the  manager  of  the  telegraph-office  charged  with  Ihe  tmns- 
miMion  and  receipt  of  the  [oports.  . 
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93.  Obsecvors  must  not  make  oae  of  the  teleCTapb  in  commaaieatiDK  with  the  cantnl  offict 
in  WuhingtoD,  except  in  oaieB  of  the  utoHNit  importaiiee.  Wheni  the  me  of  the  telegnphit 
coDsldered  UDueoessary  by  the  Chief  StgQdl-Officer,  the  cost  of  the  telegram  will  be  chupd 
^unst  the  obBorrer  aending  it. 

93.  ComaiaoicatioDs  to  tuie  Office  on  ofGdsl  bmiiieiB  irill  be  written  on  the  oSdalnien! 
letter-pRper,  incloaed  in  an  official  enrelope.  and  directed  to  "  The  Chief  SipuU-Offieet of  ibr 
Armr,  Waahington,  D.  C."  The  words  "official  buainete"  will  be  writton  on  tba  rlgfal- 
hand  npper  comer  of  tbe  euvelope.  Lettan  thua  addreaaed  and  indoned  an  fne  of 
poatage, 

94.  Half  oheeta  of  paper  will  be  used  in  all  casea  in  which  lettom  are  completed  oD  itir 
first  paRe.   When  more  tban  one  pa^  ia  required,  a  whole  sheet  will  be  useil. 

95.  Comr— ' '- '"  ^-  '"'  '-  "- '  '-' 


n  letter-paper  will  be  folded  in  three  equal  folda  :  on  ftwl!- 
__^  jr  le^al-cap  paper,  in  four  equal  foldi,  parallel  with  the  ruling.  Obaercers  must  not  brief 
anv  official  letter  to  this  Office,  and  moat  giro  the  fall  namea  of  all  persona  referred  to. 

96.  All  official  com mnni cations  received  bj  observers,  wherever  servinK,  from  partiea  dm 
connected  with  the  signal-service,  will  be  iminediatel;  referred  to  this  Office  for  aucb  adin 
as  may  be  considered  necessary. 

97.  No  reports  or  letters  cont^ning  information  In  reference  to  the  signal-serrice  will  br 
made  or  sent  to  any  person  or  persons  by  observers  on  alatioa  nnlil  aneb  repivts  or  letltn 
have  been  aubmitted  to  and  approved  by  the  Chief  Signal-Officer. 

9S.  Obaerver-aergeBnta  nilf  comply  with  tbe  Bqrulatlona  of  the  Army,  and  wear  tkir 
nniform-eoat  buttoned  up  white  on  duty.  They  are  required  to  be  eapecially  neat  and  an- 
ful  in  their  dress ;  aod  nay  negligence  in  thia  particular  coming  la  the  knowledge  of  llie 
Chief  Signal -Officer  will  be  considered  sufficient  canse  for  the  reduction  of  the  offender  tulh 
rank  of  a  private  soldier. 

99.  Ohserrer'.BergeantB  H-ill  not  com  prise  in  tlia  same  commanicatlon  matters  Rlaliag  u 
their  meteorological  obsBTvatioDB  and  gener^  details  of  duty  with  those  relating  to  prepenr 
received  or  disposed  of,  commutation  or  pay  vouchers,  bills,  or  any  other  parlicuUl  iari>l' 
ing  money  or  property  acconntability. 

Letters  of  transmittal,  application,  or  explanation,  nnder  these  two  general  bekds,  nu: 
be  writion  on  separate  abeeta  of  paper,  but  may  be  sent  in  the  same  envelope  as  a  mstluif 
economy. 

100.  Observers  will  give  close  Httention  to  the  observation  and  rectffd  of  all  local  pmnn 
itoiy  signs  of  storms  or  changea  of  vreaChor,  and  report  them  promptly  to  ttus  Office.  IV 
foUowltig  points  should  be  particularly  noted :  Direction  and  force  of  the  wind  ;  kind,  dinr 
tion,  motion,  and  appearance  of  tbe  cluadg ;  action  of  the  barometer  and  thermometer  befin, 
during,  and  after  a  storm  or  change  of  weather,  and  such  other  pnrely  local  cauaea  aa  appn-' 

101.  Tbe  attention  of  obsetver-iergeanti  ia  directed  to  the  fact  that  they  are  reqairtJit 
make  their  reports  abaolutely  correct,  and  that  any  shortcoming  in  this  respect  renders  tbai 
liable  to  punishmeat.  Aaide  from  this,  it  should  be  kept  constantly  in  mind  that  a  tinilt 
incorrect  report  may  caiue  the  loss  of  life  and  property  to  an  unknown  amount,  and  ill 
reportjt  must  be  made  with  this  reaponaibility  clearly  in  view.  Whenever  an  observer  is  ins- 
ble,  from  any  cauao,  togetinhiii  report,  properly  corrected,  at  the  regular  hours  of  repwt,  bt 
will  aot  send  the  uncorrected  portion,  but  will  write  the  word  "  blank"  in  each  of  the  sptoi 
that  would  otberwise  have  been  occupied  by  this  portion  of  the  report.  Observers  nill 
niter  send  any  report  or  part  of  report  which  they  have  reasou  to  believe  is  inconvcl,  sitl 
will  bear  in  mind  that  it  ii  aafer  and  more  io  accordance  with  iustruciiuua  to  omil  a  npon 
than  to  make  a  false  one. 

10  j.  In  the  event  of  one  or  more  inatrumenta  at  a  station  becoming  disabled  and  uoEtfK 
use,  observers  will  (ill  up  the  space  or  spaces  in  the  different  forms  intendod  for  the  reidiBjn 
of  such  instrnraenla  with  the  word  "blank,"  until  tbey  are  repaired  orreplacsd.  If  ihf 
iiifltrumeuta  cannot  be  properly  repaired  at  the  atatiou,  tlie  observer  will  at  ouce  uolifj  tbu 
Office. 

103.  Observers  are  expected  and  required  to  improve  themselves  in  the  datiei  of  Ihtu 
position,  and  are  liable  at  any  time  after  cue  year's  service  to  be  called  before  a  bosnl  kv 
their  second  regular  enaminallon. 

1U4.  On  the  Grat  days  of  JanuHTy  and  July  (or  within  ten  days  thereafter)  of  each>eu, 
every  observer-sergeant  in  charge  of  n  station  will  make  out  and  forward  to  this  Office  a  con- 
cise statement  of  the  operation  of  hia  atalion  for  tlio  procedinr  six  months.  This  statrm^i 
must  show  (he  changea  (if  any)  that  have  been  mode,  and  the  number  of  reports  rec«irM. 
during  that  period,  with  thp  reaaon  for  such  changes  when  known.  It  will  also  show  Ii" 
amount  of  public  interest  taken  in  the  service,  and  the  classes  of  ciLizans  derivingthe  grtoi- 
eat  amount  of  benefit  from  the  reparta.  If  any  marked  advantages  t«  commercisl  or  olw 
interests  have  been  derived  from  the  use  of  the  reports  or  display  of  cautionary  lignali,  tM 
facts  in  each  instance  will  be  briefly  set  forth. 

IU5.  Observers  in  charge  of  stations  will  mail,  on  Saturday  of  each  week,  a  copy  of  1°^ 
morning's  issue  of  every  daily  newspaper  published  at  their  stations,  which  cootiin  >•■ 
weather  reports  in  any  lorm. 

106.  All  applications  from  observer  sergeants  or  assistant  obiervera  of  the  sigwl-*"^''*- 


C^.oo'^k 
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I.  A.,  for  fntloaKhB,  or  official  priTilegea  of  aaj  ducTiption 
""'"■- <l  of  Ibe  Anny. 

ecessitj  inch  aj^licntion  mir  t; 

'riting,  and  forwarded  by  mall. 

ilioDB  to  thia  Office  from  an  aiiaistant  obaervRr  mnat  bs  farwarded 
throagli  aDd  indorsed  by  the  obserrer-iergeaDt  in  charpi  of  the  itaUon  at  which  be  ia 


lOd.  Blank  forms  entitled  "Keport  of  signal-aervice  property,"  will  be  fainisbed  lOMch- 
iibserrer  for  nuking'  out  a  qaarterly  report  of  the  property  at  hia  alalion,  which  report  wlll> 
be  rendered  at  ibe  expiration  of  the  qnaiiers  endinj;,  reipectively,  March  31,  June  30,  Sep- 
tember 30,  and  December  31,  of  cacb  year. 

Thia  report  will  be  filled  oat  in  the  following  manner:  All  property  receiTed  from  thia 
Offire,  and  pnrchaBcd  at  the  station  by  proper  authority  from  thii  Office,  will  be  entered  on 
Ibe  line  coulainine  tbfl  words  "  Total  duriDB  qnarler." 

]09.  Bills  for  all  properly  anthoriied  purchases  muat  be  forwarded  to  thia  Office  so  ai  to 
reach  it  m  Dear  the  Srst  day  of  each  month  as  ia  practicable. 

On  (ha  line  headed  "  Issued  and  expended  during  the  quarter,"  will  be  entered  in  tbe 
proper  colnmne  tbe  total  eipenditares  of  forms,  stationery,  &a,,  consumed  in  performinf; 
tbe  renilor  duties  of  tbe  station  dnrinK  the  quarter,  with  soch  articles  ae  may  have  been  re^ 
turned  to  this  Office.  These  will  be  deducted  from  the  Hiiionnts^i}  the  line  beginning  "To- 
tal daring  quarter,"  and  the  remunders  brought  down  and  entered  on  the  line  "Talal  on 
baod  to  M  accounted  for,"  which  completes  uie  fint  report  from  any  alAtion. 

Each  quarterly  report  will  be  made  in  duplicate,  one  copy  to  he  tmnemitted  to  this  Office 
within  ten  days  after  the  expiration  of  the  qnarter,  and  tbe  other  retained  by  tbe  observer 
making  it  out,  to  enable  bim  to  bring  forward  for  next  report  tbe  "Total  on  hand  to  be 
acconnled  for,"  which  will  be  entered  in  the  next  report  as  "On  hand  from  lost  report." 

No  article  will  bt  enttrtd  m  Ikti  Ttport  tkal  ii  not  invoieed  from  ihU  Qffa, 

Every  article  taken  up  on  this  report  muit  be  entered  under  its  proper  beading,  as  the  mis- 
placement of  a  ainele  &gaie  may  occaaion  serlona  difficulty.  Before  the  report  is  sent  in  Ibe 
two  copies  iboula  be  carefully  compared  in  order  that  they  may  be  made  to  correspond 
fxaclly  with  each  other. 

J 10.  Wbeu  an  observer  Is  relieved  from  the  charce  of  a  stAtion,  he  will  turn  over,  on  proper  ' 
inv(nc«s,  to  his  succoisor  all  property  and  stores  tor  whicb  he  i«  officiallv  responsible,  and 
will  take  duplicate  receipts  theretor,  one  copy  of  which  he  will  retain,  and  forward  the  other 
to  thia  Office  with  a  Gnal  report,  on  tbe  refpilar  form,  of  tbe  property  for  which  be  was 
accoantable,  at  the  date  of  his  relief,  made  oat  in  precisely  the  same  manner  as  the  regular 
qnarterly  report. 

One  copy  of  the  invoice  of  property  so  transferred  will  be  forwarded  to  thia  Office  by  tho 
obserror  taking  charge. 

1 1).  When  public  property  is  receipted  for  by  an  obierver  he  will  make  a  careful  exam- 
ination of  it,  and  forward  a  written  report  of  the  resnlt  of  anch  examination  to  this  Offics. 

1 12.  Whenever  any  article  of  office  furniture,  stationery,  &c.,  is  purchased  by  an  observer, 
under  proper  anthoriiy  from  this  Office,  it  will  bo  entered  in  a  copy  of  Form  6  as  "  Beceived 
by  purchase,"  with  tbe  name  of  the  parly  fumisbiug  it,  and  a  memorandum  bill  of  tbe  price 
paid  or  to  be  paid,  and  forwarded  to  this  Office,  property  dated  and  elgned,  by  mail  on  tbe 
day  of  purchase. 

MX  Authority  must  be  obluned  from  this  Office  far  making  all  repairs  and  purchases  at 
stations,  except  thoao  enumerated  in  paragraph  119  of  these  iustructiona,  and  alt  applications 
for  sncb  attthority  must  set  forth  the  necessity  for  the  expecditure,  and  state  the  estimated 

114.  Ko  public  property  wilt  be  used  or  labor  employed  by  observers  for  any  purpose 
whatever,  without  apei-ial  authority  from  this  Office. 

Hit.  When  any  article  of  public  property,  not  of  an  expendable  nature,  for  which  an 
observer  is  responsible,  becomes  unfit  for  service,  from  any  cause  whatever,  he  will  report 
tbe  facta  in  the  case  to  this  OHice,  but  will  not  drop  such  article  from  bis  returns  until 
aathoriaed  to  do  so. 

116.  Observers  will  endeavor,  by  timely  repairs,  to  keep  all  property  for  which  they  are 
responaible  iu  serviceable  condition,  and  necesaary  funds  for  this  purpose  will  be  provided, 
upon  aatisFactory  requisition  aud  estimates  forwarded  to  the  properly  and  disbursing  officer. 

117.  If  any  article  of  public  property  be  lost  or  daniag^ed,  through  the  neglect  or  fault  of 
any  observer  or  aaaistent,  tbe  money  value  thereof  will  bo  stopped  against  his  monthly  pay. 

1  Id.  A  rigid  economy  must  be  practiced  by  all  obaervera  in  tbe  expenses  of  their  several 
stations,  ana  all  irregulorilies  and  eitravagonces  will  be  promptly  corrected  by  charging  all 
excesses  to  the  observers  at  fanIL 

I  lit.  The  following  articles  will  be  allowed  at  each  station,  and  may  bo  purcliaaed  at  the 
p   cea  named,  by  each  observer,  without  other  aaihority : 

One  room  for  the  performance  of  his  dutiee  will  be  reoted  by  the  month,  at  each  station, 
but  00  more  than  eighteen  dollars  per  month  will  be  pfUd  therefor  without  specinl  authority 
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from  tbU  Office:  one  desk,  (price  not  to  exceed  $30;)  one  table,  with  dnvreni,  (HlaineilpiDt 
aud  not  to  exceed  |6;)  one  w tub-stand,  (at  a  price  not  exceeding  ^  ;)  four  cbain.(notlo 
exceed  |2.25eacb;]  one  stove,  witb  pipe,  (not  to  exceed  $25;)  one  coal-scuttle ;  one  Gn 
sbovel ;  one  water-bncket ;  ODe  cup  or  dipper ;  one  goblet ;  one  basin  ;  one  larf^  lamp ;  one 
oil-can;  one  dust-pan  and  bmsh  ;  one  broom;  two  common  spittoons;  one  lantern.  Tbe 
above-mentioned  articles  mugt  be  of  a  cboap,  plain,  and  Bubatanttal  kind.  Hemorandm 
bills  (unreceipted)  (or  real,  labor,  aad  purchases  will  be  sent  to  thii  Office  as  soon  u  pre- 
sented, and  will  be  settled  at  tbe  earliest  opportunity. 

120.  Hemorandum  bills  for  labor  and  for  siticles  purchased  must  ba  sent  in  separately. 

121.  Fuel  will  be  pnrchased  for  heatinjf  office,  Ijj  eaeb  observer,  at  the  cnrient  markM 
rates,  and  bills  forwarded  to  this  Office  for  settlemeQt,  The  cos^  of  carrying  caai  and  otbrr 
fuel  to  the  observer's  office  will  be  Included  in  the  price  of  tbe  fuel,  and  not  charged  as  i 
separate  item. 

122.  Tbe  pay  and  allowances  or  observer- sergeants  and  enlisted  men  Benrine-  aa  assistsut 
observers,  are  obtained  from  three  different  sources,  and  will  be  drawn  tbroni^h  the  propettc 
and  disbursing  officer  of  tbe  Signal  Service,  United  States  Army,  at  the  end  of  each  mODlli. 
on  tbe  receipt  at  this  Office  of  the  following  blanks,  signed  f  n  dnplicale : 

1st.  Form  Tj — Fay  Department, 

The  United  States, 

To  Jmiii  Thompsox,  Dl 

Dollars.    I   Cent*. 

For  pay  from  1st  of ,  ItiT  ,  to of ,  ld7  ,  being 

months. days,  at  dollars  per  month 


Amount 

Deduct  for  Army  Asylum S , 

Due  United  States  for  clothing  overdrawn 

Due  United  Slates  for  tobacco 

Balance 

Received  of ,  paymaster  United  States  Army,  this day  of .  IS  . 

,„u  dollars,  in  full  of  the  above  account,  by  check  No. ,  on ,  UoiteJ 

States  Treasurer, ,  this  date,  for  t . 

JOHN  THOMPSON, 

Strfcam  Signal  Senire,  Viiiltd  Slattf  Anmf. 

(Signed  in  dnplicale.) 

This  payment  accords  with  the  soldier's  descriptive  list,  and  is  noted  thereon. 

FaymaiUr,  Vniltd  Slata  Armf. 
•a.  Form  Y — Couimiaaary  Depaitment. 
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(Form  Y.) 
■be  I'siTED  States, 

To  Jons  THOMPaoH,  t'lrgtanl  Signal  SirBici,  U.  S.  A.,     Dtt. 

'    Dollars.     Ceols. 

'octoDiraultttion  of  rations  trhjle  on  extra  duly  u ,  at ,frain  ; 

to .  1H7  ,  inclusive,  davs,  at  75  cents  per  day 


1  certify  that  th«  above  arcount  l»  correct  nod  just :  that  the  commutBllon  was  mode  hj 
fder  of  the  Secretarj  or  Wur,  anil  was  neceasary  for  the  public  service,  there  beiug  ri> 
ppoclunity  for  mossing;. 

Brceived  at  ,  this  day  of ,  187  ,  from ,  C.  S,,  Unilod  States  Army, 

w  jum  of dollam  and cools,  In  full  of  the  above  account 

JOHN  THOMPSON, 
•igned  ia  dnplicnte.}  Sergeant  Signal  Strvkt,  U.  S.  A. 
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cejpt  by  the 


These  voDchers  nlll  bo  si;;aed  by  obiervers  and  their  assistants  exoctlj  aa  shoivii 
above  illDstratioiis. 

123.  No  fart  of  tkt  badg  or  receipt  of  eilheTform  tcill  be  filUd  up  before  trammiMsi, 
the^  must  be  fomarded  direct  to  tliis  Office  nl  such  time  as  nill  insure  tl 
propeily  officer  bj  tbe  25th  of  each  montli. 

124.  Observers  will  not  be  allowed  to  sell  or  otheitviae  diapoee  of  an/  of  the  above-men' 
tioned  accounts,  nor  will  they  be  pennitled  to  Si&v,-  upon  this  Office,  or  bd;  of  tbe  ofBcers 
connected  therefrith,  without  special  anthoiit}. 

125.  The  followinft  tables  show  the  amount  of  monthly  pay  to  be  received  by  observera 
and  their  assistants,  for  the  different  years  of  service,  nod  tbe  Eonrces  from  nbicb   it  is  le- 

Eilimale  of  mentUjf  pag  proprr  and  commatatian  of  ctolldng. 

SBRGEANTS. 


Third... 
Fourth.. 

nfih.... 


t"irat.... 
Second  .. 
Third... 
Fonrth.. 
Fifth.... 


tl7  00 

»*'* 

lai  14 

$0  12i 

17  00 

236 

19  36 

12i 

18  00 

3S8 

21  2fi 

lai 

19  00 

2  36 

21  36 

12i 

20  00 

"' 

32  94 

m 

PHIYATEd. 

13  00 

4  oa    1 

17  OS 

1  12i 

13  00 

2  31 

15  34 

1  lai 

14  00 

3  23      ' 

16  S3 

1  12i 

15  00 

2  :14 

17  34 

1  J2J 

16  00 

2  90 

la  90 

1  12i 

19  24 
21  16 

21  24 

22  82 


16  II 

16  22 

17  78 


:i  dollars  pet  n 

will  be  consitlered  ns  retaioed  pav, 
},  and  will  bo  forfeited  unless  the 


Meathlf  titimale  of  qaarftTrnttler. 


No.   of   days    in  the     Fnel— rate  per    o..—  . 
month.  month.  Q"""""- 


$8  00 

8  00 
8  00 


$10  00 
10  00 
10  00 


Auif  tanta  are  not  allowed  extra-duty  pay. 

Monlhlg  e$limate  of 

Ho.  of  days  in  the  month.     ,  Rate 


Eitm  pay — 

$10  15 
10  50 
10  85 


Total. 


26  50 
2a  B5 


$'21  00 

22  50 

23  25 


C'.oogic 
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Eatimtic  0/  niaitMs  /ijj  0/  ttrgeants  (obstTTtrr)  a»d  friealea,  (attittaali.) 


SERCEANT9.— PI 


,         „  1  QnarlenuMler's       Commisswy      1  AmouDt  of  psjre- 

P«y  proper.      ,  "nept.  pay.  p»y.  '    ceived  monthlr- 


$17  00 
17  00 
IT  00 


821  00    ' 

«66  15 

2-3  50 

asm 

S3  25 

G9  10 

28  50 

3^  85 


21  00 

22  GO 


THIRD   VEAK. 


28  16  00  ,  28  15  ' 

30  IS  00  I  28  50  ' 

31  ■       18  00  28  K 

One  dollar  per  moDlh  Tetsined  antil  discbarged. 

FOURTH  VEAR. 


67  15 

69  00 

70  10 


19  00 

88  15 

19  00 

28  50 

19  00 

28  85 

Tito  dollan  p«r  month  nt^iwd  unm  discharged. 
,F1FTH  YEAR. 


20  00  28  15 

2000  2ti50 


22  50 

23  25 


Throo  dollars  per  oionth  retaiaed  until  discharged. 

I"RIV.ITEH.— PIKST  VEAK. 

2d  ,  13  00  18  00 

30  I  13  00  18  00  I 

31  '  13  00  '  18  00 


68  13 

70  OD 

71  10 
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Ettimait  of  nioMjUjf  pag — Conttnned, 


No.  ofd»yiimhe 
mcmth. 

Pay  proper. 

QuftrtermMter'g 
Dept..  p.7. 

CommiMMy 
pay- 

Amount  of  pay  re- 
ceived monthly. 

86 

30 
31 

913  00 
13  00 
13  00 

(18  00 
18  00 
18  00 

$3100 
22  60 
S:I2S 

(53  00 

63  50 

64  86 

THIRD   TEAR. 

28 

UOO 

18  00 

81  00 

63  00 

30 

14  00 

18  00 

22  60 

64  50 

21 

14  00 

IBM 

83  26 

55  35 

One  dollmr  per  month  reltaned  ontll  dischar^d. 


FOURTH  YEAR. 

S8 

16  00 

leoo 

3)  00 

54  00 

30 

15  00 

18  00 

88  50 

K50 

31 

15  00 

18  00 

83  85 

60  25 

Two  dollars  per  month  retained  until  discfaarged. 


ES 

IflOO 

18  00 

81  00 

65  00 

30 

16  00 

18  00 

28  50 

66  60 

31 

16  00 

18  00 

83  25 

57  26 

Tbree  dollan  per  month  retained  until  diicharg«d. 

CleMng  alloiBanct  per  jaatdk. 


» 

lit  year. 

ady^r. 

3d  year. 

4th  y«w. 

eihywr. 

for  five  ywri. 

Privatet 

UN 

406 

(2  36 
234 

93  26 
383 

•2  36 
234 

»8  94 
290 

(180  96 
178  88 

Bnt  no  clolhing^llowance  will  be  paid  the  soldier  except  on  "  final  statementa."  When 
clotfainft  ia  drawn,  if  the  allowance  <■  exceeded  it  will  be  settled  by  the  soldier  on  the  30lh 
June  and  31  at  December  of  each  year. 

1 D  addition  Cn  the  above  rates  of  pny,  enlisted  men  will  receive  tbo  usual  allowance  for 
first,  second,  third,  and  fonrth  re-eulistmenta. 

1^  All  njwleai  and  broken  instruments  will  be  forwarded  to  Ihia  Office  by  mail,  carefully 


1^.   RequioiliouB  for  forms  and  atalionory  will  be  made  <iaarterly  by  mail,  and  will 
embrace  all  the  diflerent  varietiea  required  roriir~  ~'  —  — 
42  W 


ny  Google 
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Id  cue  of  actanl or  antklpnted  aeglocl  or  rerusal  on  tbe  part  of  the  smplojfti of  ut  ■•■ 
graph  compiuiy  by  which  1io  ia  direcu-d  to  trUisitiit  Miegraphic  comaiaaieattoDi,  >l  tl»  i.^ 
and  in  tlie  oiaTiuer  staled  in  tbe  orders  of  the  ChieF  Signal-Offiuei  to  the  obnerrflr  iu  rLi  ; 
of  a  bIsUod.  tben  in  focci'.  he  will  proceed  u  follows : 

1.  He  will  pteparo  evtry  leiegraphin  ujaiDinnicalinn  aceordioj;  to  bis  instrnrlinr^  i 
preseut  eacli.  nt  ihe  time  dciiinialed,  at  the  proper  office  of  the  compauy  for  the  rTCeti:ii'' 
BQch  coiDDintiicatioDa.  He  will  continue  to  present  all  reports,  as  to  the  rreniar  tcudr- 
which  tbe  company  has  once  been  advised,  unlil  it  has  been  nutilied  by  this  Office  that  »i. 
tender  will  cease  wer  a  certsin  dale,  of  which  notice  the  observer  will  be  informed. 

2.  He  will,  iti  advance  of  the  preBenlatiau  of  all  CelegMphic  comntBnicatious,  pit^- 
cific  notice  Co  the  company,  dnriup  its  usual  hours  of  bunines*.  that  an  official  camisui. 

'  "  ■       ^nlioned  charatler,  from  the  observer,  addressed '~  -" 


ergons,  (the 'address  to  be  specified,)  will,  at  a  certain  subsequent  hour,  (staling  > 
preiiented  at  the  office  of  the  compacy  for  telegraphic  transmission.     Thi<  m 
will  proTide  for  ever;  regular  report  to  be  made  during  the  ensuing  twenty-funr  bun 


also  will  be  given  in  advance  of  any  special  communicaliou  when  practicable.  Sacb  >:• :  ■ 
will  be  in  writing,  addressed  to  the  local  manager  of  the  company,  and  will  be  drlir^v. 
open,  lo  tbe  officer  or  employ^  of  tbe  company  who  may  be  in  charge  of  the  local  "Sr-  . 
Ihe  lime  of  delivery.  The  written  notice  will  b?  signed  in  duplicate  by  the  absrrver.  u!'.' 
copy  filed  and  retained  by  him.     The  following  general  form  will  be  observed  : 


"  Manager  oj  Ihe TeUgrapb  Cempanjf,  at , 

"  Sir  :  As  an  agent  of  the  War  Department  for  the  parpoae  of  taking  metaorolofrin. ' 
servaUom,  in  pnrsuance  of  the  laws  of  the  United  Slates,  and  of  preparing  telvfTi; 
commnniCBtiunB  rolatiup  thereto,  and  of  presenting  tbe  some  for  transmission  lo  Iriefn. 
companies.  I  have  the  uonor  to  give  notice  hereby  that,  in  accordance  with  orden  [mt!' 
by  me  to  that  effect.  I  will  present  at  tbe  office  of  tlie  abovc-meDlioned  telegraph  com;* 
at  this  place,  severally,  at  the  times  hereinaner  meutioned,  certain  official  communioL. 
from  myself,  in  my  official  capacity,  and  addressed  as  specified,  vii: 

"One  communication  will  be  presented  at o'clock  —  minutea  —  m.  of i 

day  of ,  IdTSi  addressed  to 

"One  commuuicatiou  will  be  presented  at o'clock  —  minntes  ■ —  m.  of 

day  of ,  1872,  afldiessed  Co 

'■  One  com  muni  cation  will  be  presenled  at o'clock  —  minnCea  —  m.  of ' 

day  of ,  1873,  addressed  to 

"I  have  the  honor  to  request  that  the  communications  above  refeired  to  may  be  ricn' 
and  traiismilled  icle^mpbically  by  the  said  company  lo  their  respective  addTcsiesu  '■ 
times  above  meuliuni^d,  at  which  Ihey  will  severally  be  presented  for  that  puipocc. 
"  I  an,  ait,  reepeetfully  years. 


' '  OtteneT-Sergtani,  Sigaal  Senitt,  V,  . 


He  will  also  record  the  time,  place,  and  person,  when,  where,  and  to  whom  be  dri«'' 
sach  notice,  and  reduce  to  wriling  any  oral  reply  made  oi  action  lakeu.  Tfce  rrmi  s  ■ 
be  dated,  timed,  and  mnile,  plainly  written,   immediately  after  tbe  service  of  Re  nolicr. 

3.  He  will  present  bis  re(rular  reporls  for  transmission  at  the  times,  and  aa  direcltJ  iL  ■■ 
schedule,  at  Che  telegraph  oiliccB,  until  further  orders,  whether  or  not  the  compauy  hassoTi- 
ploy^s  then  preaenl  wbose  nsnal  duty  it  is  to  receive  them.  If  the  office  is  open  fothii  1J3  - 
gion,  allbouph  closed  lor  Ihe  transmission  of  messages,  the  communicatiou  shonM  t* ;  I 
sented  to  the  most  responsible  person  present  in  Ihe  employ  of  tbe  company,  a  owy  *■■■ 
always  reCwned,  and  record  made  as  above  direcCed.  If  the  office  appears  lo  be  cWl  ! 
will  make  himself  sure  of  the  fael  that  it  is  so.  ' 

In  writing  the  mcssuge  for  transmission  tbe  observer  will  not  nse  any  form  isipi*  ~ 
terms  or  the  limitBtions  of  a  contract,  but  will  write  Che  communications  tendered  on  llit  :■ 
directed  by  this  Office. 

4.  He  will  keep  a  written  record  of  the  time  when,  place  where,  and  tbe  aaine  sf  pf^' 
employed  by  the  company,  to  whom  each  communication  was  presentad.  In  case  tlit  >d 
was  closed,  so  that  the  commnnication  could  not  be  presented  lo  any  employ^  ol  iW  (- 
pany  he  will  record  the  time  and  place  with  the  fact.  If  any  employe  of  any  ItlfT'''' 
company  refuses  to  receive  the  message  preoenCed  to  him,  it  will  be  sufficient  to  bait  b  > 
the  tender,  and  to  preserve  such  record  as  will  establish  the  fact  that  it  was  made.  T^ 
records,  !u  all  cases,  must  be  dated  and  timed,  aud  must  be  made,  plainly  wiitlai.  imT'  - 
alely  after  the  tender  of  the  message.  It  should  reheane  all  facts  which  m*y  Imd  Ir  if- 
Ills  memory  of  tbe  transaction  compleCe. 
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It  is  deeirable,  though  nol  eBsciilial,  tfant  nn  some  of  the  occasioDB  when  the  abovi?-mi>[i- 
lioned  notice  is  delivered,  as  well  aa  when  tlje  iiieii*ii(ffl  iif  tendeied,  the  observer  should,  if 
practirable,  take  with  him  suotheT  person,  whuUy  disin  teres  ted,  ivho  may  servo  as  so  addi- 
liaiwl  witneBS  of  the  trAnsaclion. 

Should  the  officer  or  empioyiS  in  uharj^B  of  the  telegriiph  office  iaform  the  observer  gener- 
nWy  thftt  he  will  not  in  future  be  admitted  to  lliu  office  at  bII,  ho  will  tiot,  on  thnt  accoDnt, 
discoDlinoe  Riving  notice  or  tnaking  tenders,  but  wilt  ^ve  and  make,  or  attempt  to  give  and 
make,  them  precisely  as  before. 


5  of  tht  Unittd  Stalti  of  Amcriea  it 
„    ,  ,      ,  .  ^anized,  or  which  may  hen 

„     iied,  onder   !he  liiWH  of  sny  Slate  in  this  Union,  shall   have  the   right  to  CL . 

EisiDtain.  and  operate  lined  of  telegrnph  through  and  over  any  portion  of  the  public  domnin 
of  the  tTnited  States,  over  and  along  auy  of  the  militarf  or  pout  roilda  of  the  Unil«d  StatCH 
which  have  been  or  may  hereafter  be  declared  snch  by  act  of  Congress,  and  over,  under,  or 
BcroBB  the  navigable  streams  or  walers  of  the  United  Slates :  Prgeiiftd.  That  such  lilies  "f 
telegraph  Bhalll>e  so  constructed  and  mainfained  as  not  to  obstruct  the  navigation  of  such 
slrBamB  and  waters,  or  int-erfore  with  the  ordinary  travel  on  such  military  or  post  roads.  And 
any  of  aaid  companies  shall  have  the  right  to  take  aud  use  from  such  public  lands  the 
necessary  stone,  limber,  and  other  materiaU  for  its  pasts,  piers,  stations,  and  other  needful 
nees  in  Ihe  construction,  maintenance,  and  operation  of  said  lines  of  telegraph,  and  may 
preempt  and  use  such  portion  of  Che  unoccupied  public  lands  nubject  to  pre-empiiuu 
throngii  which  its  said  lines  uf  telegraph  taay  be  located  as  may  be  necessaiy  for  its  sta- 
tions, not  exceeding  forty  acres  for  each  atalion  ;  but  such  slalions  shall  not  be  within  fifteen 
mileg  of  each  other. 

Sec.  3.  And  fte  UfuTlker  ttiacteii.  That  telegraphic  commnnicutioqs  between  the  several 
depiirtiiionls  of  the  Uovemmeut  of  the  United  Slates  and  their  cfficers  ond  agents  shall,  iu 
their  Imusmissiou  over  the  lines  of  any  of  said  compauies,  have  priority  over  al]  other  busi- 
ness, aud  shall  be  sent  at  rates  to  he  annually  fixed  by  the  Fos  imaster- Genera  I. 

Sec.  3.  And  ht  itfuTlhtr  enacted.  That  the  rights  and  privileges  hereby  granted  shall  not 
be  transferred  by  any  company  acting  under  this  act  to  any  other  corporaiiou.  assiiciatjon, 
or  perBon :  Frmiilea,  ioutttr.  That  the  United  States  may  at  any  time  after  the  ex]>iration 
of  fire  years  from  the  date  of  the  passage  of  this  act,  for  postal,  military,  or  olher  purposes, 
purchase  all  the  telegraph  lines,  property,  and  effects  of  any  or  all  of  said  companies  at  ftn 
Biipratsed  value,  to  be  ascertained  by  five  competent,  disinterested  persons,  two  of  nhom 
ihall  be  se!ect4>d  by  the  Post  master-General  of  the  United  Slates,  two  by  the  company  inter- 

B  any 

ind  obligations  required  by 


Approved  July  24,  ]e66. 
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JOINT  RESOLUTION  to  antboTiie  the  Secretary  uf  War  to  provide  for  taklDg  metcomlogiul  obaer- 
TSIInuB  at  the  military  atallnos  alid  uthi-r  ImllitR  in  Ihe  Inurlur  of  Ihe  coutlneiit,  and  for  giviii); 
notice  ou  IIui  DOTtbeni  lakes  anit  Hutbuanlor  Uie  approach  and  force  of  atornia. 

Be  il  ntotmd  by  the  Senate  and  Houae  of  Repretcntalirta  oj  lite  United  Slatet  of  America  in 
Copgresi  aaitmiltd.  Thai  the  Secretary  ot  War  be,  and  he  hereby  is,  aclhorizeil  and  required 
lo  proyide  for  taking  meteorological  ohservntioDS  at  the  military  slalions  in  tlie  interior  of 
the  coQltaent,  and  at  other  points  in  the  Slates  and  Territories  of  the  United  States,  and  fur 
giving  notice  on  ihe  northern  lakes  and  on  the  aea-coasl,  by  magnetic  telegraph  and  maiine 
rignalB,  of  the  approach  and  foice  of  Btorms. 

Approved  February  9,  IB70. 

IGeDeral  Ordan  So.  IB.J 

War  Department, 

OFKICE   of   the   CllIt:F   SlOXAL-OFfHTER, 

ITaihiHglon,  O.  C,  Jul)  3,  I87S. 
The  followiog  order  of  the  Secretary  of  War,  having  been  received  by  th«  Chief  Signal 
Officer  of  the  Army,  Is  published  for  (he  infomiatiun  of  alt  concerned :  ,  .  . 


660         REPOKT  OF  THE  SECRETARY  OF  WAR. 

"  War  Depabtment, 

"  Ifashingtm  Citt.  Juaa  27,  leiS. 
"  The  Chief  Simftl-Officer  of  Iho  Army  1«  hersbr  direclod  and  ordered  to  carry  into  fffecl 
the  Bpfcial  duties  imposed  upon  the  Becretsrj  of  War  by  the  act  of  Congross  approved  Jnli 
24,  I86t),  entitled  '  An  act  to  aid  in  the  coostrnf tion  of  telegraph  lion  and  to  secure  to  ibt 
GoTernment  the  nae  of  the  same  for  pogtal,  military,  and  oiher  parposea,'  aud  by  tbe  publLi: 
resolution  No.  9,  approved  February  !>,  1»70,  and  entitled  '  Jolni  Resolution  to  anlhoriM 
the  Secretary  of  War  to  provide  fir  taking  meteorological  obeerrstionii  at  the  military  •«- 
tions  and  other  points  in  the  interior  of  the  conlioent,  and  for  BivioK  notice  on  tbe  northirii 
lakes  and  sea-board  i4  the  approacL  and  force  of  itorins,'  aod  by  the  act  approved  June  U'. 
ISJ'i,  entitled  '  An  act  making  appropriations  for  sundry  civil  espense*  of  the  Oovemni»ni 
for  the  fiscal  year  ending  June  !tU.  flh'i,  and  for  otber  pnrposas  ;'  and  the  said  Chief  Bignil- 
Officpr  of  the  Army,  and  all  such  per^ong  as  have  been  or  sliall  be  designated  and  emplorrJ 
by  him  for  the  taking  of  meleorologjcal  obBervalione,  or  for  preparing  or  presenting  u:t- 
giaphic  communications  for  transmission,  or  for  transmitting  the  same,  are  hereby  rctnc- 
iiized  and  appointed  as  agents  of  tbe  War  DepBrtmenl,  for  those  purposes,  and  are  bercbr 
aulhoriied  aud  directed  by  and  in  behalf  of  said  Depaitmenl  to  offer  to  any  telegraph  com- 
pany in  the  United  States,  for  tranamisaion,  any  and  all  such  tolegraph  comraunications  u 
they  may  be  required  by  tbe  Chief  Sigual-Ofiicer  to  make,  and  to  request  tbe  tranamiMinl 
thereof  by  BUcb  company  or  companies,  at  such  limes,  and  in  such  places,  aa  majbedirecitJ 
by  laid  officer. 

"WM.  W.  BELKNAP. 

"  Stcntarg  of  Wi.' 
By  order  of  the  Chief  8ienal-Offic«r  of  the  Annr : 

OARRICK  MALLERT. 
Copt,  and  Bnvet  Liial.  Cat,.  U.S.A. 
Acting  Sigaal'Offiur  and  Auutaid. 


AN  ACT  making  approprtBlloBi  for  (anrlrjd«l  eipeniH  o 

Bcil  tnaeled  Ig  tic  Senate  and  House  of  Keprrttntatieet  of  the  United  Slatti  of  Amiria  a 

Congreai  aitembted.  That  the  following  sums  be,  aud  the  ssma  are  hereby,  approprialfd  !•' 


UNDER  THE  WAR  DEPARTMENT. 


SIONAL-OPFICB. 

For  manufacture. purchase, or  repair  of  meteorological  and  other  necmaary  instrnmecu: 
for  telegraphing  reports  ;  for  eipensee  of  storm-siguala  announcing  probable  approach  tti 
force  of  storms  throughout  the  United  States,  for  the  benefit  of  coiniiierce  and  BgricnlliiT' 
for  iDBlrument-shelters ;  for  hire,  furniture,  and  expenses  of  offices  maintuned  fur  fM' 
nse  in  cities  or  posts  rpceiving  reports ;  for  maps  and  bulletins,  to  be  diaplajt-d  iu  li^'r 
bets  of  commerce  and  boards  of  trade  looms  ;  for  books  and  stationery;  and  tor  iocidni^ 
expenses  not  otherwise  provided  for.  two  hundred  and  fifiy  tbuntand  dullftra :  I'n''-' 


That  the  Secretary  of  War  be,  aud  he  hereby  is,  autboiised  and  required  to  provide,  ii 
system  ofobservatfbns  and  reports  in  charge  of  the  Chief  Signal-Officer  oftfae  Arnj 
sncb  stations,  reports,  and  sii^nals  as  may  Iw  Found  necessary  tor  the  benefit  ol  agrinhs 


...  .    And  procided.  That  no  part  of  this  appropriation,  norofi"! 

appropriation  for  the  several  Departmeuta  of  the  Government,  shall  he  paid  to  any  lel^spbic 
company  which  shall  neglect  or  refuse  to  tranamil  telegraphic  conitnunlcaliims  bel'C 
said  Departments,  their  officers,  agents,  or  employes,  under  the  provisions  of  tl»e  Mcsod 
suction  of  chapter  two  hundred  and  thirty  ot  the  aututes  of  the  United  Slates  for  the  jai 
eighteen  hundred  aod  sixty-six,  and  at  rates  of  compensation  therefor  to  be  estaUisbeil  t>< 
the  Postmaster-General :  Providtd  alio,  TlinC  whenever  any  telegraphic  company  »h>^' 
have  filed  ita  written  acceptance  with  the  Postmaster-General,  of  the  rnstrictious  and  oblic*- 
tions  required  by  the  act  approved  July  twenty-fourth,  eighte<ni  iinndred  and  eixty-'ii. 
entitled  "  An  act  to  aid  the  construction  of  (elegiaph  lines,  and  to  secure  to  tbe  GoTin- 
ment  the  use  of  the  same  for  postal,  military,  and  otber  purposes,"  if  such  company'  >l* 
agents  or  employes  shall  hereatier  refuse  or  neglect  to  transmit  sny  such  telegr^hic  eoa- 
munications  as  are  provided  for  by  the  aforeiMld  act.  or  by  the  Joint  resolution  spprored  llx 
ninth  dav  of  February,  eighteen  hundred  and  seventy.  "To  antboriie  the  Secrelmr  uf  ^^  »• 
to  provide  fur  taking  meteoroloK-tcal  observations  at  the  military  stations  and  otber  poinu  •>' 
the  interior  of  the  contiiKnl,  and  for  giving  notice  on  the  northern  lakes  and  Bea-boatd  ol  <h' 
approach  and  force  of  storms,"  such  telegraphic  company  shall  forfeit  and  pay  to  lb*  Uniln 
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United  States 

Approved  Jdqb  10,  IB73. 


Paper  C. 

CIPHER  USED  FOR  THE  TELEGRAPHIC  TRANSMISSION  OF  THE  WEATHER- 
REPORTS  OF  THE  SIGNAL  SERVICE,  UNITED  STATES  ARMY,  PREPARBD 
UNDER  THE  DIRECTION  OF  THE  CHIEF  SIGNAL-OFFICER  OF  THE 
ARUY. 


0  lines  ofjivt  won: 
\T  gtatiuns,  the  afttnoaH  report  w 
X  words    eacb,    Ibti  lut  word  JD    first  line 
I  iadkutiiig  tbe  cbon^  ia  pnst  tweoty-foar 


Each  regnUr 

At  all  lUtioD 
of  twelv«  words  amofed  in  two  lines  of  i 
being  riT«r,  and  tbe  last  word  jo  second  line 

In  filling  op  tbe  form  of  report  for  lelegrapbic  transmission,  the  first  space  of  first  line  will 
be  tued  for  nanu  of  ttation,  the  second  <or  dait  and  limi  of  report,  the  third  for  barometer, 
the  fourth  for  tbennometer,  and  the  fifth  for  the  humidity. 

Id  tbe  second  line  the  first  space  will  be  used  for  state  of  weather,  the  second  for  relocitj 
of  wind,  tbiid  for  upper  clouds,  the  Fourth  for  lower  clouds,  and  the  Gfth  for  the  rHin-fall. 

Tbe  cipher  words  mnst  in  all  cases  be  writton  plainl}'  and  ccrrectlr>  The  word  UanJfc 
iriU  be  used  in  all  cases  when  no  observation  is  taken. 

EXAMPLE. 

REGULAR  REPORT.  - 


Mount. 

Cake. 

Florid. 

Throng.                    Beast. 

Caspian. 

Relic 

Hidded. 

Three.                     Abase. 

TRANSLATION. 


StAtlon Monnt  Washington 

Date .' 2d. 

Time Morning  report. 

Harometer 30.07. 

Tbermameter 19°. 

Humidity 35. 


Weather Cloudy. 

Direction  of  wind Northwest 

Velocity  of  wind 47  miles. 

Upper  clond Hidden. 

Ijuwer  cloud Foggy. 

Rain-fall 01. 


RIVER  REPORT. 


Orl«aiu. 

Gay. 

Polks. 

Trial. 

By. 

ffiver. 

Bums. 

Banche. 

Hidden. 

Ten. 

Append. 

Hang. 

inyGoogIc 


HEPOHT   OF  THE  SECRETABY  OF   WAB. 


TRANSLATIOH. 


StBtion NewOrleani. 

Dst« 12th. 

Time AFteTDOon  report. 

BftTDDietor 30.19. 

ThertnoDieler 74°. 

Humidit; 100. 

Weather Bevrj  nin. 


Directianof wind SoutbeMt. 

Velocity  of  wind P  milf*. 

I'pper  cloud Hidden- 
Low  or  cloud Skycorered. 

Bein-rall KS. 

Bivet 9  inciieB  rite. 


LIST  OF  STATIONS. 


TELEGRAPHIC  DESIONATIOM. 


All  additional  stations  wilt  ba  desisnat«d  by  their  proper  □■mes  nnleei  otherwije  ordmd. 


Albany. 

Oswego. 

Jacksonville. 

Paal.  (Saint  PbuI.) 

Keohnk. 

Pembina.                           » 

Benton,  <FoTt  Benton.) 

Keys.  (Key  West.) 

BuKon. 

Ponland^ 

BnfFalo. 

Kuoiville. 

Burlington. 

Lake, (Lake  City.) 

Ra'sa,  (Punia  Buu.) 

Socbester. 

London, (New  London.) 

Saint,  (Ssint  Louis.) 

Cbeyeone. 

Santa,(SantaF6.) 

ChUago. 

Lyncbburfch. 

Marks,  (Saint  Marks,  Fla.) 

Saugeen. 

Cleveland. 

Marqautle. 

Corinne. 

May.  (Capo  May.) 

Stanley,  (Pt.  Stanley,  OnL ) 

Dnvenport. 

Sully,(Fl.SDlly,Dakata.| 

Detroit. 

Mobile. 

Toronto. 

Diego,  (San  Diego,  Cal.) 

Vicksburg. 

Dover,  (Port  Dover,  OdL  ) 

Dii  Luih. 

Monn(,(Mt.  Washington.) 

Fi  anciseo,  (San  FrancUeo. ) 

Norfolk. 

(iiivealoa. 

Omaha. 

York,  (New  York.) 

Hi.ven,(Or«nd  Haven.) 

Oregon,  (Ponland.Oreeon.) 
Orleans,  (New  Orleans.) 

DAY  OF 

MONTH  AND  TIMB  OF   OBSER 

VATIOH. 

Day. 

A.  M.  report. 

p.  M.  repot 

t.                    Midnight  rrport 

1 

Cad 

Gab 

:::::::::  S 

2 

Cake 

gr;-.-.;v.::;;-.;-. 

3 

Calf 

Nash. 

Cam 

Game 

1  Nave. 

G-ig 

Gap 

Navy. 

iNay. 

'  N<»1 

N»i. 

Cat 

Ned. 

Chew 

Gay 

Nero. 

00^1:;::::::::::::::;::::::: 

Gift 

NexL 

16 

Cob 

Gild 

Nice. 

S'- 

la 

Come 

Give 

n,,,-,-..--,;,  Google 


CHIEF   SIGNAL-OFFICER. 
DAT  OF  MONTR  AND  TIME  OF  OBSERVATION.— CoDtlDued. 


D.y. 

A.U 

report. 

P.  M.  report. 

Midnight  report. 

Glad 

Glen 

Nip. 

a» 

S4 

26 
37 

sal 

3<) 
31 

Coit.. 
Cm  .. 
Crab.. 
Crow. 

Gone. 
Good. 
Gray. 
Grin. 
Grub. 
Gnlf.. 

« 

cSb.. 

Cud.. 
Caff.. 
Cap.. 

Gay- 

Nje. 

The  followiog  words  will  bo  used  to  indicate  the  date  and  time  of  obaervi 

reports,  whan  ordered  from  any  slalioD  : 

1  Macs             6  Malt  II  H«an 

2  Hade             7  Uaa  12  Meek 
:l  MaKi             S  Mark  13  Mee 

4  Main             9  Mai  M  Mend 

5  Make           10  MaxB  15  Met     ' 


m  Mine 
17  Midi 
IB  Moat 
19  Mob 
IMMood 


21  Mope 

23  Mom 
S3  Mmb 

24  Muih 
35  Move 


Observers  mnst  w 


26  Mown 
S7  Mad 
SB  Muff 

29  MMgit 

30  Mask 
3t  Myth 


;e  all  ci 


her  woida  clearly  and  distinctly. 


2)^.95  Faber. 
2-.a6  t'abiaa. 
y-^a?  Fable. 
•J'^.'Jrt  Fabric. 
SH.ail  Fabnlons. 
M.:lO  Facade. 
■JH.-M  Face. 
•i^.m  Facial. 
V4.33  Facils. 
ae.3<  Facing. 
2^.:i&  Fad  ion. 
'M.X  Factor. 
2dS7  Factory, 
■itf:.l8  Factam. 
2t<,:t9  Faculty. 
2ij,40  Fade. 
20,41  Fading, 
2b,42  Fady. 
2d.43  Fagend. 


38.44  Fagln. 
3H.4ft  fagot, 

28.46  Fuilore. 

28.47  Fsin. 

38.48  Fairfax. 

28.49  Fairly. 
2H.50  Pi^rneae. 
28..M  Fairy. 

38.52  Faith. 

28.53  Faithful. 
28  54  FalthleM. 
28,55  Falcbion. 
88.  &6  Falcon. 
38.57  FalUcy. 
3^.58  Fallen. 
28.59  Fallible, 
3^.60  Fallow, 
28,G1  False. 
28.62  Falsify. 


28^1  Falslaff. 
38  64  Falter. 

38.65  Familiar. 

38.66  Family. 

38.67  Famine. 
38  68  Famish. 

38  70  Fanatic 

38.71  FanchoD. 

28.72  Faocifol. 

38.73  Fancy. 

38.74  Fandango. 

28.75  Fane, 

28.76  Fang, 
2d, 77  Fanning. 

38.78  Fanlail, 

28.79  Fantasm, 

28.80  Fantastic 

28.81  Far. 


28.82  Farce. 
28.8:)  Faidel. 
28.84  Farcvrell. 
28. 8o  Farina. 
28.M6  Farley, 

38.87  Farm. 

28.88  Faro, 

28.89  Farrago. 

28.90  Fairand. 

28.91  Famer. 

28.92  Farrow. 

38.93  Fascine. 

28.94  Fashion. 

28.95  Fast. 

29.96  Fasten, 
28.9:   ~ 


29.  no  Fatalism. 
•.(9,01  Fated, 
2».  in  Father. 
•iV.ir.t  Fathom. 
■At.  04  Fatigue. 
29.05  Fatling. 
-,£9.06  Faucet. 


20.07  Fangh. 

29.08  Fauft, 

29. 09  Fauna. 

29. 10  Faust, 

29.11  Favor, 
29.  12  Fawn. 
2>.  13  Fay. 


29.  14  Fayal. 

29. 15  Fayette. 

29. 16  Faxon 

29. 17  Fear. 

29.18  Fearing, 

59. 19  Feast. 
29.2i>  Feather. 


29.91  Festnre. 

29.92  Febrile. 

29.23  Federal. 

99.24  Feeble. 

99.25  Feed. 

29. 26  Feeling, 

29. 27  Feline. 


EEPOBT  OF  THE  SECEETAKY  OF  WAR. 
Barombter.— CoDtiDasd. 


89.  SS  PalU. 

29.46  Fesliii. 

39 

64  Figaro. 

39.63  Finis. 

lig.Sd  Felon. 

29.47  Fete. 

39 

65  Fight. 

66  Figment. 

39.  H3  Finish. 

29.  30  FeloQ  V. 
29.31  Female. 

'      29.43  Fetid. 

S9 

39.64  Finland. 

29. 49  Feadal. 

68  Fillert. 

39.85  Fire. 

29. 32  Fencs. 

29.  .W  FeTBr. 

29 

39. 86. Firkin. 

29.  33  FrnlBD. 

29.51  Few. 

29 

69  Filch. 

39.87  Fiscal. 

29.  34  Fenael. 

29. 52  Fiance. 

29 

70  File. 

39.88  Rsh. 

29.35  Fenton. 

29.53  Fia.co. 

29 

71  Filed. 

29.  B9  Fit. 

29.  3G  Ferment. 

29.  .'>4  FibriQ. 

29 

72  Filial. 

29.90  Fitful. 

29.  37  Fern. 

29.55  Fickle. 

29 

73  Fillet. 

39.91  Fixed. 

29.38  Ferret. 

29. 56  Fiddle. 

39 

74  Film. 

29.  93  Flag. 

29. 39  Ferrule. 

29.57  Fidget. 

29 

75  Final. 

29.  93  Ftagon. 

29.  40  Fertum. 

29.58  Pidus. 

29 

76  Finance. 

39.  94  Flail. 

29.41  Ferry. 

29.59  Field. 

39 

77  Finch. 

39.  95  Flake 

29. 42  Fertile. 

29.  60  Fiend. 

78  Find. 

39.96  Flap. 

29.43  Fe>W. 

29.61  Fife. 

29 

79  Finder. 

39.97  FlaL 

29.44  Filter. 

29.62  Fifteeen 

39 

80  Finely. 

39.98  Flai. 

29.45  Festive. 

29.63  Fifth. 

29 

81  Finger.  » 

29.99  Fled. 

Corrected  for 

temperature  and  elevation.     All  cipher  words  mnst  be  written  clearly 
word  Umwk  will  be  used  when  no  obserTaUon  is  taken. 

dUtiDui];.    The 

30.00  to  »>.99. 

30.00  Fledfte. 

30.35  Forwt. 

30.50  Frigid. 

30.51  Frill. 

30.75  Fnmid. 

30.0J  Fleet. 

30.26  Forfeit. 

30.76  Fun. 

30.02  Fle.b. 

30.27  Forge. 

30.53  Fringe. 
30.53  Frisk. 

3V.77  Function. 

30.03  Flinch. 

30.28  Forget. 

30.76  Fundling. 

30.04  Fling. 

30.29  Forgive 

30.54  Frit. 

30.7d  Fundless. 

30.05  Flint. 

30.30  Formal. 

30.55  Frog. 

30.56  Frolic. 

30.e^0  Fnn««l. 

30.06  Flock. 

30.31  Formed 

30.81  Fungus. 

30.82  Funk. 

30.07  Florid. 

30.32  Forth. 

30.57  From. 

30.08  FIOBB. 

30.33  Fortune. 

.     30.58  Froth. 

30.83  Furbish. 

30.09  Flown. 

30.31  Forum. 

30.59  Frown. 

30.84  Furious. 

30.10  Fine. 

30,35  Forward 

30.60  F.oien. 

30.85  Fnrlong. 

30.11  Fluid. 

30.36  France. 

30.61  Fnigal. 

30.86  Furnace. 

30.12  Flnrry. 

30.37  Fraad. 

30.62  Fudge. 

30.63  Fuel: 

30.87  Fnmbh. 

30.13  FluM^ 

30.38  Fraier. 

30.MJ  Furor. 

30.14  Foal. 

30.39  Freak. 

30.64  Fugitive. 

30.89  Further. 

30.15  Focal. 

30.40  Fred. 

30.65  Fugne. 

30.66  FuFcrum. 

30.90  FurlivR. 

30.16  Focus. 

30.41  Freely. 

30.91  F-nry. 

30.17  Foist. 

30.42  Freeman 

30.67  Fulfill. 

30.93  Fnrw. 

30.18  Folio. 

30.4.T  French. 

30.68  Fuller. 

30.93  Fui.y. 

30.19  Folks. 

30.44  Frenay. 

30.69  Fnlly. 

30.94  Fu.il. 

30.20  Fondle. 

30.45  Fresco. 

30.70  FultnaH. 

30.95  Fusion. 

30SI  Food. 

30,46  Friar. 

30.71  Fulsome. 

30.96  Fuss. 

30.22  Forage. 

30.47  Friday. 

30.72  Fulton. 

30  97  Fustian. 

30.23  Foray. 

30.48  Friend. 

30.73  Fnmaga. 

30.74  Fumfle. 

30.98  Futile. 

30.24  Forbid. 

30.49  Frigate. 

30.99  Future. 

Corrected  for  temperatDre  and  elev 

alien.   All  cipher  words  must  be  written  clearly 

distinctly.   The 

nord  blank  will  be  used  when  no  obserratloo  'a  taken. 

THERHOHGTER, 

—50°  to  —P. 

-fiO  Tabby. 

—40  Tamp. 

-30  Tariff.         .—20  Tease 

—10  Tendril. 

—49  Tablet. 

— T9  Tainpico.      —29  Tarsus.          —19  Tedio 

s.        -  9  Tenor. 

—48.  Taboo. 

—38  Tangent.      - 

-28  Tartar.         —18  Teeth 

—  8  TestioB. 

—47  Tackle. 

—37  Tangle. 

-27  Taste.            —17  Telegram.     —  7  Tenoie. 

—46  Tactic. 

—36  Tannic. 

-26  Taunt           —16  Tall. 

-  6Te«L 

—45  Take. 

—35  Tansy. 

-25  Tavern.         -  15  Temper.        —  5  Tstror. 

—44  Talbot. 

—34  Tape. 

-24  Tawny.         —14  Tempest.       —  4  TesL 

—43  Talent. 

—as  Taper. 

-23  Tai.              —13  Temp 

e.        —  3  TrxM. 

—42  Talmud. 

—32  Tardy. 

-22  Teach.           —12  TanauL         —  3  Tsil. 

—41  TaloD. 

—31  Target. 

-21  Teak.            —11  Tender.         —  J  TbaW. 

All  ciplier  words  must  be  writl«a 

dewly  and  distinctly.  The  word  Ua*i  mU  to  ■" 

CHIEF  8IGNAL-0FFICEH. 


TBERHOHETEK. 


Th.n. 

86  Tiff. 

SI  Tot«L 

76  Tribnne. 

Tliat. 

»  Tiger. 

52  Touch. 

7t,Trii:k. 
7'Triao. 

Thebes 

28  Time. 

S3  Toulon. 

TlK«. 

29  Tind.lL 

64  Towel. 

79  Trill. 

Theft. 

30  Ting. 

31  Tinker. 

So  Town. 

80  Trip. 

Theuce, 

66Tr>ce. 

81  Triplet. 

Tbere. 

3i  TinwI. 

57  Trmde. 

82  Tripod. 

Thermo. 

33Tnog». 

58TraduDe: 

83  Tropby. 

Thna. 

3iTip. 

59  Traffic. 

84  TruAnt. 

■They, 

3S  Tipton. 

60  Tragic 
M  Tr.n. 

85  True. 

■  Thibet. 

S6  TitMi. 

86  Truly. 

Thick. 

37  TiToli. 

62  Traitor. 

87  Trump. 

;  Thief. 

M  Toddy. 

63  Tram. 

88Tnul. 

1  Think. 

40  Toil. 

64  Tnineii. 

89  Trnih. 

1  Tbomu. 

65TrMh. 

90  Tube. 

.Tbou. 

4)  Token. 

66  Tr»Yel. 

91  Tuesday. 

ITbrmsb. 

42  Told. 

67  Tray. 

92Taft. 

■  Throat 

43To*lk 

68  Treat. 

93  Tug. 

i  Throb. 

44  Tone. 

69Trtbl«< 

94Tu5.or. 

1  ntong. 

45  Tonic. 

TOTrfe. 

95  Tump. 

)  Throw. 

46  Top». 

71  Trend. 

96  Tunie. 

1  Thmm. 

WTopek*. 

J2T«pan. 

97  Tnnnel. 

'.  TbTme. 

48  Topic 

73  TrepiA 

98  Turban. 

J  Tick. 

49  Torpii 

74  Trial. 

99  Turbid. 

(Tide. 

30  Tory. 

75  Tribe. 

100  Turf. 

iTidy. 

All  cipbBT  words  MSBl  be  wiitttn 

cteariyand  diBtinctly. 

The  word  Hank  wil! 

'ben  00  obanrfttiwi 

.  ii  taken. 

101°  to  125°. 

M  TaiKid. 

108  Tuiot. 

114  Twixt. 

121  -f/rmt. 

IB  Tnrkay. 

109  Twftltt. 

115  Tybee. 

1 16  Tycoon. 

"3  Turn. 

110  Twenty. 

123  Tynan. 

14  Turner. 

111  Twig. 

112  Twirl 

J 17  Tyler. 

123  Tyro, 

II&  Tortle, 

IM  Tymbal. 

134  Tyrol. 

ueTiiwan. 

113  TWUI. 

113  Type. 

125  I^BOn. 

uTTn^. 

All  cipher  word*  Must  b«  wiittea  ckady  and  diatinetly.    The 
'ben  DO  ohservMioo  ie  taken. 


loid  tltt»k  will  be  I 


■EI.ATtVB  HUMIDtTT. 


0  to  100  per 

cent. 

OB.bBl. 

21  Bftlin. 

41  Belle. 

61  Blnoh. 

81  Brew. 

1  IMm. 

22  Bane. 

42  Bench. 

62  Body. 

63  Bold. 

82  Brick. 

aiUgni*. 

93  Bard. 

43  Bengal. 

83  Bride. 

3  b>iiis: 

U  Bareev 

44  Benitine. 

61  Bo^k. 

84  Brief. 

4ll.l»nc«, 

25  Barn. 

45  Berth. 

66  Botch. 

85  Brim. 

5  Balcony. 

Sfi  Bagk. 

46  Betel. 

66  Both. 

86  Bring. 

6  Ikliie. 

S:  Ba«t». 

47  Bevy. 

67  Bow. 

87  Brown. 

7  H.ll.d. 

28  Baibo. 

48  Bilfre. 

H8  Bowl. 

88  Brunt. 

I^KilMin. 

29  Bay. 

49  Bind. 

69  Box. 

ea  Brute. 

SBamboo- 

30  Beadle^ 

50  Bite. 

70  Boyle. 

90  Bucbu. 

t'  Btiidii. 

31   Beak 

51  BJame. 

71    Br^ce. 

91  Bud. 

1  B..i.lv 

32  Krale. 

62  Bled. 

72  Brud. 

92  Budge. 

ail«.ia 

33  Bean. 

53  Bfeia. 

7:i  Brain. 

9:1  Buff. 

a  Bariy. 

34  Beard. 

54  Blew. 

74  Brake. 

'    94  Build. 

*8ar»a. 

35  Beaat. 

56  Blight. 
56Bli%e. 

75  Bran. 

95  Bulb. 

IJ  HtHl. 

38  Beat. 

76  Brath. 

96  Bur. 

l6B«k,t. 

31  BeMlr. 

57  Bloeoa. 

77  Brave. 

97  Burg. 

17  BinblB. 

3H  Beck. 

68  Blot 

78  Bray. 

98  Burst. 

!"  B-by. 

39  Belcb. 

59  BlowB. 

79  Bread. 

99  Busy. 

Ml  IhiL 

49  Belfast. 

60  Blurt. 

8U  Breaihe. 

100  By. 

All  cipher  word,  mnel  be  writlw  clewlj  ud  iirttoclly.    The 

word  HaMfcwill-ll 

■iwB  BO  aliMrvation  is  takau. 

OO^ 


?^c 


HEPOHT  DF   THE  8ECRBTAEY  OF  WAS. 


5  o.^  jc  £  E  ^  S  c  «=? 


II  ill  ill  ill 


l-s  s^  ds  s  =j;  -S 


ill 


1*  l'lSl|\!S  ^.2:2-^ 


8  g  i^'^a-r  f  ^^■-■2 


n,gi„-co3yGoOglc 


CHIEF  SIGNAL-OFFICEB. 


)  PRBSSUKB  OF  WIND. 


j     1  Sigoal-Mirytoeolpher. 

1 

1 

1 

1 
is 

f 

Blgul^erTiM  cipher. 

It 

F 

1 

■s 

u'\    I 

i      1= 

■  1    ^ 

■ 

p 

1 

Q 

"C 

UK" 

Kt, 

,^  '^.:::. 

«s 

IJISX-.-.:: 

I?ISJK.V.;: 

fSf,- 

S'gll-^;:::: 

g™g™"  ■ 

Koar ■  Du.ty  .... 

{^r- 

"It 

!« 

M.011 

J-.      rftim-.. 

Do. 

Diw*.... 

Do. 

SI.  60 

!i  ";C':::: 

Ui«    

»ai 

64.11(1 

10.  M 

l»o. 

:i! 

es.« 

1.W 
1J.00 

is. 

121 

7S.00 

Tj.ao 

};'r/r-- 

lis 

Do. 

S!! 

I5.r« 

to! 

81  ao 

DunS.... 

17.40 

130 

H.so 

Danbt... 
Uora  .... 

10.  M 

Do. 

Do. 
Do. 

13S 

sa!<8 

D3.M 

!i2 

1*1 

96.  SO 

i>t«ft.'::." 

SIS 

Do. 

imsi 

■1    Krtin... 

Rii"l«....| 

Do. 

Ogle 


REPORT  OF  THE  SECRETAEy   OF  WAS. 
TELOcrrr  and  pressure  of  w(ni>. 


i 

apuI-HTvlW 

olphar. 

i 

1 

•s 

1 
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AMOUNT  AND  KIND  OF  LOWES  CLOUDS. 

Absence  of  lower  ctoni]  will  bp  Indicstei]  b^ ..... On*. 

AtmoBphBre  hazy  will  be  iiidicsted  bj Two. 

Atmosphere  fogy  will  be  indicatBd  by Thf«. 

Atmospbera  smohj  \ti]]  ba  indicated  by Four. 

Sky  clear  to  1-4  coTered  with  gtritlus  cloiids  will  be  indicated  by FiTe, 

Sky  1-4  to  2-i  coveiad  with  itratuB  clouds  will  be  iudicaled  by Sil. 

Sky  2.4  to  A-i  covered  with  atrslUB  cloods  will  be  indicated  by Seven. 

Sky  clear  to  1-4  coveted  with  nimboB  clonds  will  be  indicsled  by Eifhi. 

Sky  M  to  2-4  covered  with  nimbus  clouds  will  be  indicated  by Nine. 

Sky  2-4  to  4-4  coveted  witb  nitnbus  clouds  will  be  iadicated  by Ten. 

All  cipher  words  must  be  written  clearly  and  distinctly. 


.00  to  .49  incb. 

.00  Ab. 

.13  Acute. 

,26  Afraid. 

.38  Aid. 

.01  Abase. 

.14  Add. 

.27  Aft. 

.39  Ajar. 
.40  Afcin. 

.OS  Abbot. 

.15  Aden. 

.28  After. 

.03  Abel. 

.16  Adieu. 

.29  Again. 

.41  Alas. 

.04  Abide. 

.17  Adier. 

.30  Aiale. 

.42  Alba. 

.05  Able. 

.m  Admit. 

.31  A^e. 

.43  Albntn. 

.Oe  Absent. 

.19  Adorn. 

.32APd. 

.44  Alder. 

.m  Abyss. 
.08  Ache. 

■     .aO  Adri. 

.33  Agent 

.45  Aleri. 

.21  Adrift. 

.34  Agile. 

.46  Alibi. 

.09  Acid. 

.22  Adult. 

,35  Allow. 

.47  Alike. 

.10  Act. 

.23  Advise. 

.36  A|ue. 
.37  ACead. 

.4B  Allay. 

.11  Active. 

.24  Af«r. 

.49  Allege. 

.12  Actor. 

.25  Affii. 

.50  t»  .99  Inch. 

.50  Allude. 

.63  Amber. 

.76  Annex. 

.88  Append. 

.51  Alma. 

.64  Amble. 

.77  Annoy. 
.76  Annul. 

.89  Apply. 

.52  Alms. 

.6r>  Amen. 

.90  Aplii: 

.5.3  Aloe. 

.66  Amid. 

.79  Antbem. 

.91  Apron. 

.54  Aloft. 

.67  Amiss. 

.m  Antic. 

.9■^  Aqaa. 

.55  Along. 
.56  Aload. 

.66  Amman. 

.81  Anvil. 

.93  Arab. 

.69  Ample. 
.70  Anchor. 

.62  Any. 

.94  Arcade 

.57  Alpha. 

.63  Apart- 

.95  Arib. 

.58  Alps. 

.71  And. 

.64  Ape. 

,96  Ardent. 

.59  Also. 

.72  Angel. 

.85  Apex. 

.97  Ardor. 

.60  Alum. 

:54  tZI: 

.86  Apish. 

.96  Argil. 

.61  Am. 

.87  Appeal. 

.99Argua 

.62  Am»M. 

.75  Ankle. 

1.00  to  1.49  inches. 

1.00  Arm. 

1,13  Asp. 

1.26  Atlnne. 

1.38  Avon. 

i.Ol  Armor. 

1.14  Aspen. 

1.27  Aubani. 

1.39  Await. 

1.02  Arrow. 

1.13  Asset. 

1.28  Audit. 

1.40  Awake. 

1.03  Arson. 

1.16  Assign. 

1.29  Angust. 

1.41  Awar*. 

1.04  Art 

1.17  Assist. 

1.30  AoBlere. 

1.42  A  way. 

1.05  ArHsl. 

l.m  Assume. 

1.31  Anlhor. 

1.43  Awe. 

1.06  Aftly. 

J. 19  Astral. 

1.32  Autumn. 

1.44  AwfiiL 

1.07  Ascend. 

1.20  Astray. 

1.33  Avant. 

1.45  Awhile. 

1.0^  Ashes. 

1.21  Astute. 

1.34  Avenge. 

I.4fi  A(. 

1.09  Asia. 

1.22  Alone. 

1.35  Avenue. 

1.47  Alls. 

1.10  Aside. 

J.23  Attend. 

J. 36  Averse. 

1.48  Axle. 

1.11  Ask. 

1.24  Attire. 

1.37  Avoid. 

1,49  Ainra. 

1.12  Asleep. 

1.25  Attract. 

n,gti7co3yGoOglc 
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1.50  to  1.99  incbeB. 

l.r.0  Sago. 
1.5]  Salarr. 

f.6.T  Scar. 

.76  Sense. 

1.88  Shield. 

1.64  Scheme. 

.77  Serf. 

1.89  Shift. 

1.52  Sale. 

1.65  Scorn. 

.78  Serge. 

1.90  Shoal. 

1.53  Sftlnte. 

1.66  Scot. 

.79  Serve. 

L91  Shock. 
rfe  Short. 

J.5t  8»p. 

1.67  Scrnp. 

1.68  Scud. 

.80  Set. 

J. 55  S«ul. 

.81  Shake. 

1.93  Shot. 

i.5<i  SftVM. 

1.69  Sea. 

.82  Sliape. 

1.94  Sick. 

1.57  Saw. 

1.70  Seam. 

.83  Sbave. 

1.95  Sickly. 

J. Of  Ssion. 

1.71  Seasoa. 

.84  She. 

1.96  Sidon. 

1.59  S.y. 

1.72  Sedge. 

.85  Sbed. 

I.W  Sign. 

I.Ui  Seal). 

1.73  Saek. 

.86  Sbeir. 

1.98  Silei. 

I.fil   Scald. 

1.74  Self. 

.87  SbelL 

1.99  Silk. 

l.tK  8c»pe. 

1.75  Send.               , 

■   All  cipher  worfi  mnit  be  writWn  clearly  and  dialinclly. 

The  word  bUnk  will  be  used 

wLeti  no  ubsemtl 

D  u  ttkea. 

2.00  to  2.49  inches. 

2.00  Silly. 

3.13  Slight.                   2.26  Snob. 

2.38  Span. 

2.01  8inC8. 

3.14  Slow. 

2.27  Snow. 

2.39  Spank. 

^M  Size. 

2.15  Sing. 

2.28  Soap. 

2.40  Spwm. 

a.(K)  Skate. 

2.16  Smack. 

a.29  Soda. 

2.41  Speck. 

U04  Skew. 

2.17  Smaob. 

2.30  Sodom. 

2.42  Spice. 

£.05  Skid. 

2.18  Smile. 

2.31  Solar. 

.      2.43  Spit. 

ailfi  Skiff. 

2  19  Smoke. 

2.32  Solid. 

2.44  Spoil. 

2.07  Skin. 

2.20  SmuL 

2.33  Soon. 

2.45  Spoke. 

2.M  Skip. 

2.21  Snail. 

2.34  Sort. 

2.46  Sponge 

2  09  Sky. 

2.22  Stiake. 

2.3^.  South. 

2.47  Spree. 

2.10  Sled. 

2.23  Soap. 

2.24  Snillle. 

2.36  Sowing. 

2.48  Sprig. 

2.11  Slick. 

2.37  Spade. 

2.49  Spring. 

2.12  SUde. 

235  Snipe. 

2.50  to  2.99  inches. 

2.:i0  Spur. 

S.63  Steam. 

2.76  Slnit. 

2.88  Swan. 

!i.r,l  Spy. 

2.IM  Stem. 

2.77  Stud. 

2.89  Swap. 

2  52  Stab. 

2.65  Step. 

i.T6  Stuff. 

2.90  Sway. 
291  Swede. 

2.53  Stock. 

2.fl6  Stern. 

2.79  Stum. 

2.54  SUg. 

2,67  Slew, 

2.80  Style. 

2.92  Swell. 

2.r>5  Stain. 

8.6B  Silll. 

2.81  Suck. 

2.93  Swift. 

2.56  Stake. 

2.69  Sti»g. 

2.70  Slock. 

2-82  SudB. 

2.94  Swim. 

2.57  Stale. 

2.82  Suit. 

2.K  Swlu. 

2.5S  Slsll. 

2.71  Stray. 

2.84  Sum. 

2.96  Sylph. 

2..-.9  Star. 

2.72  Siilct. 

2.85  Sunny. 

2.97  Synod. 

2.00  Stark. 

2.73  Stride. 

2.86  Suif. 

2.98  Syntax 

2.61  Stay. 

2.74  String:. 

2.87  Swag. 

2.99  Syria. 

2.62  Steal. 

2.75  Stroke. 

All  cipher  words  must  bo  writleu  clesrlr  and  diatiDctlr. 

The  word  Uank  w 

11  bo  used 

di.patcb. 

on  ia  taken.    A|iy  fall  of  m 

n  of  3  inches  aud  over  will  be  given  in  special 

>,v.. 

Cha»£t  ■■  latt  tatntf.fotiT  hoa 

0  to  99  incbcB. 

Klae. 

Fril. 

KlH. 

rail. 

0  Habit. 

Rabit. 

11  Harbor. 

Laneing. 

1  Hadley. 

Labor. 

12  Harden. 

2  Hague. 

3  Hair. 

Lackey. 

13  Harem. 

Lapee. 

Lad. 

14  Harlot. 

Larch. 

4  Half. 

Laden. 

15  Harm. 

Lard. 

5  Halo. 

Lady. 

16  Harper. 

Late. 

6  Halter. 

7  Hamlet. 

\T: 

17  Harry. 

18  Barsh. 

8  HaodT. 

Limb. 

19  Harveet. 

Lath. 

9  HaDK- 

.Land. 

20  Hwie. 

Latin. 

10  Happy. 

Landing. 

21  Batcb. 

^ 

.^'""t*- 

Google 
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BlM. 

FalL 

RIlM. 

YiSl 

33  Hanb. 

Lanfth. 

(iJ  Hoist. 

2:t  Hayti. 

L*ufa. 

«2  Holly. 

.impLl 

24  Haiard. 

LaureU 

63  Holy. 

2S  Haxel. 

Lava. 

64  Home. 

.iDfe. 

2I>  Haij-                 • 
27  Heat. 

Lavlah. 

65  Homely. 

Lisbon. 

Law. 

66  Honest. 

26  HMD. 

Lawn. 

67  Honey. 

Lim™. 

29  Heart. 

Lawyer. 

68  Honor. 

LitaoT. 

30  Heath. 

Lead. 

69  Hood. 

Li.hi.. 

31   Heathen. 

Leaf-ne. 

70  Hoop. 

71  Horde. 

Utoiiu. 

:i2  Heavy. 

LeaS. 

Livii 

3:1  Hebe. 

Leaping. 

72  Horn. 

Loef. 

34  Hebrew. 

*am. 

73  Hornet. 

LobbT. 

%  Hebron. 

ti  Hoel. 

Local. 

30  Hector. 

jectnre. 

75  Hotel. 

37  Held. 

Ledger. 

76  Honnd. 

77  ftoot. 

A^l 

38  Helix. 

Left. 

LORM. 

311  Helm. 

Leg 

Va  HoveL 

.OfX- 

40  Helot. 

Legal. 

7i)  Hub. 

41  Help. 

Legend. 

80  Huff. 

^T" 

43  Hence. 

-eghorn. 

ei  Huge. 

43  Heory. 

44  Herald. 

83  HnmbDff. 

46  Herd. 

L«nt«l. 

84  Hnmid. 

-.riof. 

46  Hereiy. 

Le-non. 

85  Hump. 

47  HenniL 

Level. 

86  Hnncb. 

!Xit 

iS  Hernia. 

Levity. 

«T  Hunger. 

Lnbii. 

49  Heroic 

Levy. 

88  Hunt. 

5(1  Heron. 

Lewd. 

89  Hunter. 

Lock. 

51   Hew. 

Lewii. 

90  Hunting. 

&i  Hide. 

Leyden. 

91  Hurley. 

Ldiilw. 

ri:i  Hiith. 

Libel. 

92  Hush. 

Lena. 

54  HiDge. 

Liberal. 

»3  Hybrid. 

55  HiDtoD. 

Liberty. 

94  Hydra. 

Loadj. 

5ti  Hire. 

Libra. 

95  llydmnL 

Ln««. 

57  Hoar. 

Lichen. 

9t!  Hymen. 

68  Hoax. 

Life. 

97  Hymn. 

L,d* 

bfl  Hoek. 

Light. 

98  Hyphen. 

Ljti* 

60  Hog. 

Limbo. 

99  Hypo. 

Lyni. 

All  cipher  words  mi 

Mt  be  written  cleariy  a 

nd  dittinctly. 

The  word  Unfc  wO)  te  v 

taken. 

«VER  BEFORT. 


no. 

Rln. 

Wafer. 

90  Only. 
21  Op^. 

Waken. 

Walk. 

22  OppreM 

Wander. 

23  Optic. 

Water. 

24  Order. 

Wave. 

SX' 

Wax. 

Weak. 

27  Ought. 

»■ 

3^  Ounce. 

39  Owing. 
30  Oifora. 

Wench. 

9  Oath. 

10  Obey. 

11  Obtain. 

12  Oddi. 
Kl  Odium. 

14  Offal. 

15  Offend. 

16  Often. 

17  Ogre. 

le  Ouiega. 

19  Omit. 

The  sixth  apace  in  first  Una  of  Form  5  will  be  need  for  the  depth  in  feel  whcB»«  ■ 
exceeds  eight  teet,  and  the  sixth  spate  in  second  line  for  the  odd  incfaea. 

Whenever  the  depth  does  not  etfeed  eight  feet,  the  word  "  River"  will  be  m—'  — -i"»"' 

to  till  the  space  in  first  line,  and  the  whole  depth  glvr-  '-  "- '   '-—  - 

present  cipher  words  will  be  used,  but  tbe  bead-line 

All  cipher  words  must  be  written  clearly  and  dismnetly.     Tie  werd  Ummk  will  br  u«-; 
when  no  obseivation  is  takes. 


Wes 


n  In  tbe  secoitd  line  in  incbf*.   T".' 
I,  "  Change  io  laai  94  haan.'  r>..  i- 


CHIEF    SIGNAL-OFFICER. 


Paper  D. 


INaTKUCTIONS  FOE  THE  MANAGEMENT  OP  THE  SELF-BECORDING  ME- 
TEOROLOGICAL INSTRUMENTS  AT  THE  OFFICE  OF  THE  CHIEF  SIGNAL- 
OFFICER  OF  THE  ARMY,  WASHINGTON,  D.  C.  ■ 


Hmtgh't  frintuig  baromttir. 

The  paper  oq  tbe  cylinder  to  the  riRbt,  and  the  Btrips  on  which  the  record  ii  printed,  are 
chHiDgeil  erery  daj  at  hood. 

The  paper  od  the  cjlioder  to  the  left  ia  cbaoeed  at  12  m.,  on  the  Ist  aod  15th  of  each 
month  of  3<lda;s,  and  on  tbe  1st  and  IGthofew^  month  of  31  da/a. 

For  tbt  dailj  record : 

1 .  Diiie  tbe  papers,  acrosa  tbe'encl  of  tbe  small  strip  and  on  top  of  tbe  cylinder  record. 

2.  RemoTe  the  old  record  from  the  cylinder  (on  Ibe  left)  by  drawing  back  the  pencils 
from  the  cylinder,  an<]  holding  Ibem  back  by  means  of  tbe  small  brass  wire  between  tbem, 
and  raising  the  sprinK-clamps. 


3-  Pnl  on  Ibe  new  paper  in  tbe  same  position,  letting'  the  lower  mar^n  rest  upon  the 
iboalder  on  tbe  cylinder,  and  replace  tbe  spring-clamps. 
4.  On  tbe  aide  of  the  clock  is  a  small  cylinder,  aroand  wbicb  is  wound  •  cord  which  re- 


volves the  record  cylinder.     Revolve  (bin  small  cylinder  to  the  left,  which  will  n 
cord  and  move  the  record  around  to  its  proper  position. 

5.  Allow  tbe  pencil  to  press  against  it  again,  by  leltinj;  go  tbe  small  brass  wire  which 
holds  it.  The  pencil  is  adjusted  lo  tbe  proper  horisontal  line  by  tbe  set-screwi  on  the  ver- 
tical shaft.     (Adjust  tbe  pencil  of  tbe  15-ilsy  record  in  the  same  manner.) 

H,  At  Ibe  time  the  small  cylinder  is  revolved,  (see  4,)  the  carriage  on  which  tbe  flgnres 
are  printed  ie  carried  back  to  its  starting  position  on  tbe  left ;  to  remove  the  slip,  loosen  the 
set-screws  in  tbe  middle  and  at  each  end,  when  the  old  record  will  drop  out. 

7.  Lay  (ho  new  strip  down,  place  n  email  strip  of  clean  paper,  tbree-fourlbs  of  an  inch 
wide,  on  the  upper  margin,  and  on  top  of  tfais  a  piece  of  carbon  paper  the  size  nf  tbe  record  ; 
then  invert  the  carriage,  and,  bolding  the  strips  together,  place  tbam  in  tbe  slots  of  tbe 
carriage,  tighten  the  se(-*crews,  let  the  carrian  hang  down,  and  elide  it  to  the  right,  until 
one  ipch  of  it  has  passed  the  type,  then  fasten  it  lo  the  coid  with  tbe  set-screw. 

8.  If  Ibn  types  become  misplaced  ibe^  sbonld  be  adjusted  hy  revolving  the  type-wheell 
until  the  proper  figures  are  in  front ;  adjust  tbe  weight  to  (he  striking  lever  hy  moving  it  to 
tbe  right  or  left,  and  (he  leather  oo  the  prinUng  lever  by  the  set-screws. 

9.  The  Imtleriee  should  be  examined  daily,  and  all  points  of  contact  kept  clean. 

10.  Compare  with  standard  bsroinetBr  daily,  and  write  tbe  error  (if  any)  on  ibe  hack  of 
the  record,  wbicb  should  be  carefully  (raced  wi(b  black  ink. 

11.  To  change  the  15-day  record  remove  the  pi^rhy  loosening  the  spring-clamps;  place 
the  new  paper  in  tbe  same  position,  with  (he  lower  margin  resting  npon  tbe  ledge  on  tbe 
cylinder,  and  fasten  with  tbe  sprinE.clatnps. 

18.  Take  hold,  with  the  left  bund,  of  (ho  toolbed-wbeel,  aronnd  the  vertical  shaft  of  which 
ie  wound  the  cord  which  revolves  the  15-day  cylinder,  at  the  same  time  draw  the  right  end 
of  tbe  horizontal  lever  (which  S(a  in  an  eccentric  on  the  side  of  the  clock  and  allows  the 
toothed-wheel  to  move  one  tooth  each  hour)  from  (he  eccen(ric,  and  revolve  the  toothed- 
wheel  until  tbe  record  cylinder  turns  completely  around,  and  let  the  penul  rest  upon  tbe 
proper  time- line. 

1 3.  Wind  the  clock  every  day.  Tbe  weight  whu^  drives  the  record  portion  of  the  iosOn- 
ment  Bheald  be  wound  as  often  as  it  runs  down,  somelimes  three  or  four  Umes  daily.  Great 
care  masl  be  taken  to  prevent  the  weight  from  reaching  the  floor. 

Hmtgh't  dutrie  ntttoregraph 


records  barometer  and  wet  and  drr  thermometers,  tbe  barometer  being  in  Ibe  room  and  tbe 
thermotneters  in  a  louver-boarded  bei  outside,  and  cunnecled  to  tbe  marking-lever  by  pla- 
tinum wires.     To  change  the  record,  (wbicb  should  he  done  at  noon  on  the  1st  and  15th  of 


each  month) — 

1.  Remove  the  old  record  by  drawing  oat  tbe  tbnmb-tacks. 

2.  Place  the  new  record  in  the  same  posmon,  resting  the  lower  edge  of  it  npon  tbe  flange 
on  the  cylinder,  and  replace  the  thamb-tachs  to  hold  it, 

3.  Take  hold  of  the  toothed -wheel,  on  tbe  axle  of  which  is  wound  the  cord  which  tonu 
the  cylinder,  and  with  the  right  hand  draw  out  the  set-screw  from  the  eccentric  on  (be  ude 
of  the  clock,  by  lowering  of  which  tbe  toothed-wheel  will  he  allowed  to  revolve,  wind  up 
the  cord  with  this  wheel  until  the  record  cylinder  makes  an  entire  revolu^on,  let  the  record- 
ioff  point  impinge  upon  the  proper-time  line,  and  fasten  the  cylinder  by  replacing  the  aat- 
Bcrsw  in  the  eccentric. 

The  instminent  records  three  timei  each  hour,  once  fhr  the  harometer  and  once  for  Mtcii 
43  W  ,,.Oglc 
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themiaineter :  tbe  barometer  reoordin^  as  the  lever  is  moTiiifif  upward,  and  the  tbermomtvn 
lecoidiog  M  it  moves  downward. 

4.  Tlie  batteries  nboald  be  inspected  dnilj,  and  contact  points  kspl  clean, 
a.  Cumpare  witb  standard  barometer  everj  lime  tbe  record  is  cbannd,  and  note  tbe  dif- 
ference (ii  anj)  on  ibe  back  of  the  record.  Tbe  barometer  is  adjusted  by  laisioFor  towtriu; 
tbe  contact  point  along  the  rod  wbicb  moves  by  tbe  side  of  tbe  barometer.  1  he  Ibermooi' 
eters  are  adjusted  to  anj  desired  point,  giving  sufficient  room  for  the  vuiatioiu  of  tem- 
peiature. 

Rimgh't  thttric  baivmaer. 

1.  The  record  is  changed  at  IS  m.  on  the  1st  and  15th  of  each  month.  (If  tbanMHilbk» 
31  davii  change  on  the  Ititb.) 

2.  Take  cut  the  thumb-tack  and  remove  the  old  record. 

3.  Place  tbe  new  paper  in  position.  lesling  the  lower  edge  of  it  npon  the  flange  on  li' 
cylinder,  and  replace  the  thnmb-tack  to  hold  it. 

4.  Take  hold  of  the  toothed -wheel,  on  tbe  aile  of  which  is  wound  the  cord  which  tonti 
the  cylinder,  and  with  the  ricbt  band  draw  back  the  horizontal  levei  from  the  eccentric  x 
tbe  side  of  the  clock,  wblch  will  allow  the  toothed-wheel  to  revolve,  wind  np  the  cord  wiii 
this  wheel  until  tbe  record  cylinder  makes  one  complete  revolution.     See  that  tbe  recoidiii;' 

Joint  impinges  upon  tbe  proper- time  line,  and  fasten  the  cylinder  by  replacinfr  the  honusiL 
iver  upon  the  pin  on  Ibe  eccentric.     Tbe  initiument  should  record  once  every  hour. 

5.  Inspect  the  batteries  daily  and  see  that  the  contact  points  are  kept  clean. 

6.  Compare  with  standard  barometer  every  time  the  record  is  changed  and  note  the  di^- 
ence  (if  any)  on  the  back  of  record.  The  barometer  is  adjusted  by  railing  or  lowering  il* 
unt,  which  carries  the  contact  point,  on  the  rod  which  movea  vertically  by  the  aide  'ji  lb 
barometer. 

PttUr't  baromtltr. 

1.  Date  tbe  paper,  bdcI  change  the  record  daily 

3.  Bee  if  the  pointer  is  being  driven  into  the  ] 

move  the  etoatic  band*  from  the  ends  of  the  cyli 

3.  Place  the  new  record  on  the  cylinder,  with  the  top  of  tbe  paper  to  the  light,  aid  rr 
place  Ibe  elastic  bands  to  fasten  the  paper. 

4.  Revolve  thecylinder  (which  is  held  by  a  ratchet)  in  cither  direction,  antil  the  DMdi 
points  to  the  proper  hour  on  the  paper. 

The  vertical  rod  holding  the  needle  ii  balanced  by  tbe  weights  on  tbe  lower  end  of  - 
The  barometer  is  adjusted  by  means  of  a  set  screw  on  top  of  tbe  upper  end  of  the  box  *k^' 
holds  the  siphon  barometer.  The  instiument  sbould  be  compared  with  the  standard  eiEfr 
fifteen  days,  and  the  difference  noted  on  the  back  of  the  record. 

H'iid's  barointtiT 

coagistt  of  a  horizontal  lever  working  on  a  knife-edge  at  its  center,  to  the  right  rod' 
which  il  suspended  tbe  baroDiBter.  The  lowereud  of  the  barometer  is  sospeuded  in  a  twrt 
of  mercury.      The  boromeior  i»  balanced  by  a  weight  on  the  left  end  of  leve-   —■ ' '' 


another  lever  projecting  slightly  from  the  perpaodicular  with  another  weight.  Ferpeodid' 
lar  to  tbe  first  lever  is  a  lon|f  arm  carrying  a  point,  which  hangs  before  the  paper,  (llw  fV 
being  carried  vertically  from  one  roller  to  another,)  and  which  is  driven  into  tbe  pi 


every  ten  minittes  by  the  action  of  the  mognels,  the  contact  being  made  through  the  dot 
The  paper  should  bo  marked  each  day  wiUi  the  time  and  height  of  horomeler  as  comfsn^ 
with  the  standard,  and  at  the  end  of  each  month  cut  off  and  properly  ruled. 

Btck'i  ' '  aneroid  haromtltT." 

1.  Date  tbe  paper,  and  change  the  record  every  Monday  at  12  m. 

2.  Remove  tbe  cyllmler  which  holds  the  paper,  by  lifting  it  npward  and  U>  the  hft 

3.  Remove  tbe  old  record  from  the  cylinder,  by  loosening  the  spring-clamps. 

4.  Put  on  the  new  paper  so  tbe  lower  edge  of  it  rests  npon  tbe  uppw  aide  of  the  hnm 
spring-clamp. 

5.  Replace  the  cylinder  so  that  the  coge  on  the  lower  margin  of  it  will  fit  in  tbe  enlke 
screw  and  the  brass  marker  will  point  to  the  proper  hour. 

ti.  Adjust  the  marker  to  the  proper  height  on  the  paper,  byTsiiloK  or  lowering  tbe  bsno- 
eter  with  the  clock-key  through  the  hole  in  the  top  of  the  case. 

7.  Wind  the  clock. 

k  Compare  witb  standard  barometer  every  two  wMka,  and  *4J<i*l  tbe  aneidd  witl  tbt 
clock-key  Ihiough  tbe  hole  in  (he  back  of  tbe  case  until  tb*  indicator  p^st*  to  lb*  fmf 
position. 
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Phetographie  bamneUr 

coiicistR  of  a  slite  slab  on  wbleh  Is  placed  a  dark  chamber.  Jd  this  dark  chamber  ia 
K  pfaoloersph  lenB  and  a  cjlinder  on  which  i>  placed  the  prepared  paper  and  which  la 
rerolveJ  b;  clock-work  once  in  fortj-eighC  honri.  The  barometer  is  placed  so  Ibnt  the  upper 
end  Btandii  in  ftont  of  a  lighted  lamp,  the  light  being  concentratea  and  thrown  upon  th« 
pfaotograph  tens  by  apoirerful  condenainj;  lens. 

Photogra^it  titrmoiatleTl 

cooaisl  of  adwk  chamber  and  1en»,  same  u  in  tbe  barometer.  Tbe  thermometera  (wet 
and  dry)  are  long  and  the  bulba  are  oulalJe  tbe  room,  tbe  upper  ends  atandinr  before  the 
pliolagraph  leiia.  The  lieht  is  placed  in  front  andreHectcd  back  bj  means  of  mirrors.  The 
Ihennooieters  are  adjusted  to  the  proper  beightbf  menus  of  a  screw  staDding  between  tbem. 
Tbo  records  are  changed  in  enactl;  the  same  manner  both  on  barometer  and  tbermomctera, 

1.  Tbe  ordinary  photograph  waxed  paper  is  nsed  as  furnished. 

2.  Is  bathed  in  a  solution  of  pulaBSinm  for  three  honra,  of  tbe  followiag  proportions ; 

Iodide  pottu'siuni,  grains 582.  5 

Bromide  potassium, grains . 417.5 

Diitilled  water,  ounces 40 

3i  It  Is  then  made  lenaitive  by  floating  for  ten  minntea  on  ft  nitrate  of  sltrer  eolotion — 

Nitrate  of  silver,  grains 300 

Glacial  acetic  acid,  drachms .-. S 

Dulilled  water,  ounces 80 

4.  Wash  twice  in  distilled  wal«r  and  dry  in  a  dark  room,  wben  it  la  ready  to  be  plaoad  on 
the  cylinder  In  the  photographic  dark  chamber. 

5.  Supposing  a  record  to  be  already  on,  to  remove  it  first  darken  the  room,  then  raise  the 
cover  of  dark  chamber,  lift  off  of  tbe  cylinder,  and  place  in  a  dark  box  for  the  purpose  of 
carry ini!  it  to  the  dark  room. 

6.  Make  a  satarated  aolution  of  gallic  acid  in  alcohol  and  dilate  it  two-thirda  with  water. 
Float  the  record  on  this  solution  until  developed,  then  carefully  wash. 

7.  Fix  with  fayposulphite  of  sods. 

GMon't  dtclric  tttf-rteerdtng  antmoiatltr. 

Near  the  top  of  the  post  on  which  the  anemometer  is  fixed,  place  two  screws  "  c  "  and 
"d,"  (Fig.  1 ;)  to  each  of  these  screws  fasten  tbe  wires  separately,  (the  insulated  wire  to 
one.  and  the  naked  wire  to  tbe  othf  r, )  leaving  just  sufficient  of  the  upper  end  of  each  wire 
to  reach  tu  the  outside  ends  of  the  contact  t>ars  "  a"  and  "b,"  to  which  securely  fasten 
.  with  (he  binding  screws — taking  great  care  not  to  loosen  the  insnlatinK  attachment  "  g." 
Then  pass  the  lower  endn  of  the  wire  down  the  post,  over  tbe  ri>of,  and  down  the  side  of  the 
house  (securing  so  the  wind  will  not  sway  them)  to  the  top  of  the  office  window  :  pass  them 
in  through  two  small  holes  (where  the  sash  aud  shutters  will  not  injure  them)  and  down  the 
inside.  In  crossing  the  roof  it  is  well  to  fasten  them  between  two  wooden  strips,  one  on 
lop  of  the  other.  One  wire  should  then  go  to  the  screw  cup  "  h,"  (Fig.  II,)  and  the  atlier 
to  one  pola  of  the  battery  at  "  i,"  then  from  the  other  pole  "  m  "  of  the  battery  run  a  wire 
Id  the  screw-cup  "  k,"  when  the  circuit  is  completed,  and  the  armature  will  be  closed  once 
for  each  mile  tbe  wind  liavels. 

Particular  care  must  be  taken  that  all  of  the  connections  are  tight. 

For  putting  on  tbe  paper : 

Place  the  cylinder  "  s  "  on  a  table  in  front,  with  the  screw  "r"  to  the  left  band  i  place 
the  paper  on  the  cylinder  with  the  top  of  it  from  the  screw.  Let  tbe  line  marked  IS  m. 
(no«D)  come  on  the  line  marked  on  the  cylinder,  and  place  a  small  rubber  band  on  each 
enS.    The  lines  ou  each  end  of  the  paper  will  then  eiactly  coincide. 

Place  tbe  cylinder  "  s"  in  its  position,  so  that  tbe  end  on  which  there  is  no  screw  "  t " 
will  be  cloae  up  to  the  poat  on  which  it  rests.  Slide  the  small  stiding-bar  "  n  "  on  the  bori- 
lontal  bars  "o,  o,"  until  it  Gts  on  the  ends  of  the  screw -axle  "r;"  then  revolve  the  cylin- 
der until  tbe  pencil  will  rest  on  the  end  of  the  upper  line  marked  12  m.,  and  tighten  the 
thnmb-ecrew  •'  n." 

Uuch  care  must  be  taken  in  adjnsting  the  armature  spring,  so  that  it  will  not  he  too 
strong  for  the  magnet,  and  still  strong  enough  to  draw  back  the  pencil  in  a  straight  line. 

Tbe  mark  for  the  record  should  be  a  Utile  U»t  than  one-tiglilh  of  an  incA  toug,  and  never 
more  tlutn  Ihit.  This  ia  arranged  by  moving  tbe  armature  aet-screw  P,  until  tbe  pencil 
points  to  the  line  marked  12  m.  Then  move  the  magnets,  by  means  of  Uie  adjuating  screw 
Q.  until  tbe  mark  ia  the  proper  length. 

Tbe  pencils  should  be  kept  pointed  enough  to  give  a  clear  and  distinct  mark. 
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Use  Vo.  3  penetli. 

The  clock  should  be  wonnd  every  daj,  when  the  record  [■  cbanged. 

The  record  ahoold  be  chsiiKed  daily,  at  12  o'clock,  nooa. 

Note. — For  the  imtmctioDi  refensd  Ic,  lea  IstmctionB  lo  Obterver-SereMaU. 


the  cODtacI  being  made  through  thi:  clock.  The  paper  for  the  record  ii  changed 
on  the  aDeinumeter  beloni  described,  and  the  icarfaing  points  and  types  adjoited  *~ 
poailion  by  means  of  the  set-screw  on  the  right,  which  morea  all  the  nugnets 


GiUien'i  deetrieal 

consists  of  the  aaemomeler  above  deecribed,  for  showinfr  the  velodty  oF  wind,  willi  li 
cylinder  made  tno  and  one-half  inches  longer,  on  the  right  end  of  which  is  priniel  li 
direction  of  Ihe  wtud  once  every  five  minutes.  The  magnets  cousiat  of  four  siuf^lt  cui 
placed  in  front  of  the  cylinder  and  connected  with  the  vane  OD  roof  of  buildian  by  dkis'  : 
tour  wires.  To  the  armatures  which  lay  on  the  aides  of  the  coils  are  attached  leTin. »[. :! 
ends  of  which  are  types  which  print  the  direction  of  the  wind  once  every  five  miDi)l».  " 

' -'-    ■   "" "in  others  the  direction  is  given  once  in  every  mifelhe  wimjlnw.- 

rough  the  clock.    The  paper  for  the  record  ie  changed  eiiui'<  i 
belom  described,  and  the  marking  points  and  types  adjosted  to  ibtpi^ 

Buk'$  uncnioiHeler. 

1.  Date  the  paper. 

3.  Raise  the  helices  from  the  cylinder  by  nieaos  of  the  brass  handle  between  tbetn.  Ink 
tlie  cylinder  shaft  from  Ihe  clock  by  means  of  tbe  capstan-screw  between  the  cylindtn  iii 

3.  Take  off  the  old  record  by  pressing  the  spring-clamps  which  hold  the  paper. 

4.  Place  the  new  paper  around  tbe  cylinder  with  the  side  marked  "LKrectioD"  Vi  "- 
right,  let  tbe  small  point  in  the  center  of  cylinder  pierce  the  crossed  lines;  draw  ibe  <«^-~ 
end  tight  and  regular  and  fasten  by  spring-clamps. 

5.  Wicd  the  clock. 

6.  Set  the  cylinder  in  its  proper  position  by  revolving  it  until  tbe  stylos  bMwcn  ^ 
helices  points  to  10  o'clock  a.  m.,  lh«n  fasten  the  cylinder  by  revolving  the  c^HtWb«im 

7.  By  means  of  the  small  brass  lever  press  the  helices  down  upon  tlie  paper. 

8.  The  preaanre  of  the  helices  is  regulated  by  moving  the  small  brass  weights  lo  nhc 

9.  To  adjust  the  direction  helices,  loosen  the  brass  nut  on  tbe  vertical  rod,  taiieibi  f  - 
to  which  is  attached  the  hall  and  socket  joint,  and  adjust  the  helix  by  revolviog  it.  u  > 
same  time  adjusting  direction  plate  indicator  on  the  lower  end  of  the  vertical  rod.  lonr 
again  and  make  fast  the  brass  nut. 

10.  Tbe  velocity  is  adjnsied  in  the  same  manner.  They  both  need  adjnstin;  (H  m 
unless  disturbed. 

IfiliTt  antmomiltT,  anttnaicope,  and  Toin-gamge  , 

consists  of  an  apparatni  for  meseoring  the  direction  and  velocity  of  the  wind  s^  '-^ 
amount  of  rain-fall,  having  a  horiiontsl  shaft  to  which  is  attached  points  canrief:  Kf- 
small  frlclion-wheels,  corresponding  lo  the  eigiit  cardioal  points  of  tbe  compou:  ibo^-' 
which  correspoods  to  tbe  point  from  which  tbe  wind  is  blowing  is  continually  prencd  if^ 
the  paper  hy  a  cam  upon  a  shalt  revolved  by  a  vane  upon  the  roof  of  the  bniidiut.  Ot  ■> 
same  horizuntol  abaft  is  a  alide  to  which  is  attached  a  point  for  recording  tbeanHHrnlsTn.^ 
fall;  the  water  being  conducted  rrnin  the  gauge  on  the  roof  of  the  building  to  th«walfr-Bk' 
which  revolves,  drawing  the  slide  lo  the  left ;  ouce  every  ten  minutes  the  armalBii  e  <- 
tracted  by  the  inagnetB,  (the  contact  being  made  through  the  clock,)  driving  (he  pnoi  '- 
the  slide  throngh  tbe  paper,  at  the  same  time  letting  ^  the  spring  which  dn<ra  tbe  tn 
And  the  slide  falls  back  to  its  original  positiou,  the  distance  from  which,  lo  tbe  bcic  b*^' 
■bowing  the  number  of  liters  of  water  fallen  during  the  precaeding  ten  minutes. 

Tbe  velocity  of  wind  is  registered  in  preciaelv  the  same  manner  as  tbe  raie-ftll,  I^  s«i 
log  point  being  drawn  to  the  left  by  a  vertical  shaft  connected  to  Ihe  Botrinson  lKiiii<fkG 
cal  caps  on  the  roof  of  ^  building ;  tbe  distaoce  from  tbe  fiducial  line  (marked  t;  i  ck. 
point)  to  the  hole  mode,  showing  Uie  number  of  miles  tbe  wind  traveled  in  tbs  pna^' 
ten  minutes. 

The  paper  is  drawn  from  one  roller  to  aootber,  and  should  be  recorded  andcoapn^*"^ 
tbe  hygrometer  and  thermometer. 

Once  each  day  the  time  and  dale  should  be  marked  on  tbe  paper  opposite  tie  rK«idB>^ 

Draper'!  asennsco^. 
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3.  Remove  the  nid  record,  by  raislnf;  the  spring-ctamp  and  iliding  the  paper  off  Ihe  lower 
end  of  the  cylinder. 

4.  Place  Bome  paste  along  the  bock  side  of  left  margiu  of  the  new  record  paper ;  wrap  It 
■round  Ihe  cylinder,  and  preia  the  fdgea  together  cloaely. 

5.  Slide  the  paper  up  nnder  the  Bpring-clamp,  until  the  left  aide  of  Ihe  clamp  is  in  a  line 
with  Ihe  left  margin  of  the  paper  at  the  point  marked  "  North.  " 

6.  Raise  the  Tertical  shaft ;  place  the  cyliuder  in  its  proper  position,  and  let  the  shaft 
down  ;  then  revolve  the  cylinder  until  the  axle  on  top  of  it  slips  into  the  notch  cut  foe  it  in  the 
shaft. 

7.  Wind  the  clock,  which  will  raise  the  weight  with  marking  point  to  lop  of  cylinder,  and 
lo  the  line  marked  12  m, 

8.  Put  in  a  piece  of  No.  S  lead  one  inch  long,  and  replace  the  spring  which  prestee  it, 
taking  care  that  Ihe  pencil  poiuta  to  the  proper-time  line  on  the  paper. 

DTaptr'$  anemometer  far  farce  af  the  letnd. 

1.  Date  the  paper,  and  change  the  record  at  12  m.  daily. 

2.  Draw  out  the  wire  which  drives  the  pencil ;  remove  the  old  record  by  raising  (he  spring- 
clampx  which  hold  the  paper  to  the  carriage. 

2,  Place  the  new  paper  in  the  place  from  which  the  old  one  was  removed,  taking  care  to 
adjust  it  so  the  pencil  will  press  directly  upon  Ihe  lower  line  oti  the  right  end  of  the  paper. 

4.  Wind  Ihe  clock,  wbicli  tvill  draw  the  carriage  to  the  right,  drawing  until  the  pencil 
presses  npon  the  intersecting  lines  marked  ]2  m.  and  the  lower  line  of  the  paper. 

5.  Replace  the  wire  which  pushes  the  lead  against  the  paper.     U»e  No.  3  lead. 

Draper's  anemomeler  for  velocity  of  the  tcind. 

1.  Dale  the  paper,  and  cbauge  the  record  daily  at  12  m. 

2.  Draw  out  the  wire  which  poshes  the  lead  against  the  paper ;  remove  the  old  record,  by 
raising  the  Bpring-clamps  which  hold  it  to  the  carriage. 

3.  Place  the  new  paper  in  IhS  place  from  which  the  old  one  was  removed  ;  let  the  lower 
edpi  of  the  paper  rest  upon  the  points  in  the  carriage,  (which  should  always  he  adjusted  so 
the  pencil  when  down  will  sliike  on  the  lower  line.  ) 

4.  Wind  the  clock — which  will  draw  the  carriage  to  the  right — until  the  pencil  rests  upon 
the  proper  vertical  time  line. 

5.  Replaoe  the  wire  which  pushes  the  lead  againsi  Ihe  paper.     Use  No.  2  lead. 

Draper' e  rain-gauge. 

1.  Dote  the  paper,  and  change  the  record  daiiv  at  12  m. 

2.  Hold  the  carriage  back  from  the  pencil,  and  remove  the  old  record  by  rising  the  spring. 
clamps  which  hold  it  to  the  carriage. 

3.  If  there  has  been  r«in  since  the  noon  previous,  and  water  remi^ning  in  the  suapended 
reservoir,  remove  it  by  means  of  s  siphon. 

4.  Place  the  new  paper  in  the  same  place,  and  let  the  pencil  point  to  the  upper  line. 

5.  Wind  the  clock— which  will  draw  the  carriage  to  the  right — until  the  pencil  rests  npon 
the  upper  horizontal  line  and  (be  proper  vertical  lime  line. 

6.  AdJQst  the  pencil  to  make  a  very  light  line,  afterward  t< 
amonnt  of  water  should  he  measured  hy  the  hand-gauge  every  tw 
ance  adjusted  by  screwing  It  up  or  down. 

Beekleg'i  rain-gauge. 

1.  Dale  the  paper,  and  choDge  Ibe  record  dally  at  12  m. 

2.  Press  the  spring  which  holds  the  pencil  bock  firam  Ihe  record,  and  lift  off  the  cylinder 
wiih  tlie  old  record  on  it. 

3.  Remove  the  old  record  by  loosening  the  springe-clamps. 
1.  Place  the  new  record  on  Ihe  cylinder  with  the  lower  edge  resting  on  the  lower  spring- 


&.  Wind  ihe  clock  by  turning  the  cylinder  shaft  to  Ihe  left.    If  any  water  reo 
it  out  by  reversing  the  top  portion  of  (he  reservoir. 

6.  Place  the  cylinder  with  Dew  record  on  its  shaft,  letting  the  pencil-point  re 
upper  horiznnlal  line  and  the  proper-time  line. 

7.  Start  the  clock  by  taming  the  large  (hnmb'Screw  over  the  clock, 
S.  When  raia  has  ^llen  trace  the  record  with  ink. 
9.  Adjust  the  pencil  by  means  of  the  small  set-screw  o' 
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H'ild'M  hygTomtltr  aud  titrmomtter 

amnitit  of  &  metallic  foil  tharmometer  and  bair  hrgromelsr.  The  lecord  is  made  by 
meani  of  poinU  wbich  are  driven  llirough  the  paper  eveiy  tea  mlDules  bj  a  lever  altsctiTO 
to  the  armatnre  of  two  pHir»  of  magnetd,  tbs  connection  boin|i(  made  between  the  insUnmeDl 
and  tbe  bnltery  by  a  clock.  The  record  paper  is  drawn  from  one  roller  and  coiled  npon  so- 
othei  by  tbe  recoil  of  tbe  armature  wlien  tbe  contact  is  broken.  The  distance  from  ibt 
armature  to  tbe  end  of  the  QiBgneta  gbaiild  be  adjusted  with  just  sufficient  loom  to  allow  tlv 
rati-bel  to  play  properly  in  llie  rate  bet.  wheel,  ao  ai  to  move  tbe  friction  rolleTS,  belwera 
wbicb  passes  the  paper.  The  paper  ghould  be  marked  each  Saj  with  the  time,  the  relatiit 
hnmidity,  and  the  height  of  the  IhermomeLer  by  comparison  with  the  instmraents  plac«d  in 
the  oWervaiary  with  it,  and  at  tbe  end  of  each  month  tbe  record  for  that  time  will  be  ratat 
tlie  long'  strip,  and  the  liuei  for  time,  height  of  thermometer,  and  for  relative  humidity  nki 

This  inBlmiiieut  mns  in  conjunction  with  Wild's  "  barometCT,"  and  Wild's  "anemomMtf 
and  raiu-gauge,"  all  being  driven  by  the  name  battery  and  the  time  reflated  bj  <Kic 
clock,  the  contacts  following  each  other  at  intervals  of  one  second. 


La  Claache   balurg. 


Place  ti 


inch:  let  the  salts  dissolve  one  hour;  then  set  in  Ibeporoi 

jar  should  then  he  jiut  half  fall,  and  nicer  mart  (Ann  Iflis.     Then  ri. .. 

with  the  carbon  of  the  next.     Connect  the  zinc  of  the  last  with  the  carbon  of  the  first,  u<i 
let  them  slaud  aii  haurs. 

The  battery,  aflei  being  set,  niUBt  not  be  shaken,  and  moved  as  little  as  possible. 

The  solution  should  be  saturated,  i.  e.,  as  much  sal  ammoniac  as  tbe  water  will  diSMht. 
It  will  probably  be  necessary  to  pour  in  one  or  two  teaspoonfals  of  sal  ammoniac  tm; 
four  or  five  months. 

Keep  the  cells  from  one-third  to  one-half  full  of  water,  by  pouring  it  down  the  outsiden 
the  porous  cup.     The  water  must  not  be  allowed  to  freeze. 

It  is  essential  that  the  rules  for  this  battery  be  strictly  followed. 


Dissolve  in  eacli  jar  one  pound  of  salt  and  one  ponnd  of  alum  in  a  jar  tbre«-fbnrlha  foil  v 
water.  Let  them  eland  ten  or  twelve  hours,  then  place  in  the  carboo  flinders  and  lb* 
vine,  taking  great  care  that  the  zinc  does  not  touch  the  carbon.  Wash  off  tbe  carbon  tui 
line  once  every  sii  months,  and  fill  in  with  water  whenever  needed. 


The  great  fires  that  have  recently  spread,  with  such  disastrons  results,  over  onrvbolF 
northern  frontier,  from  the  Rocky  HountaiDs  to  Central  New  York  and  Pennsylvania,  uuf 
be  regarded  as  the  effect  of  meteoraJogical  causes.  Unusual  dryness  baa  perradfd  Ibr 
atmosphere  during  the  past  two  monlhs  ;  tbe  amount  of  rain-fall  has  been  very  cmisidmlil.' 
less  than  the  average  and  the  amount  of  evaporation  considerably  mora.*  Very  little  nio 
has  &llen  upon  most  of  this  extended  region  since  Aufcnst. 

Winds  from  a  southwesterly  direction,  blowing  often  with  great  force  and  for  ttvtai 
days  continuously,  bring  to  the  great  prairie  leginn  of  the  West  this  eiceesive  dryoHt- 
Tlieir  prevalence  is  often  shown  by  the  direction  toward  which  tbe  trees  loan ;  they  ahsorii 
moisture  from  every  source,  making  everything  of  a  combustible  nature  still  more  corabosli- 
bls.  Tbe  soil  itself  bocomes  desiccated  to  a  considerable  depth.  Pine  lamber,  of  xlii'li 
houses,  bams,  fences,  &c.,  are  made,  becomes  excessively  inflammable.  Tbe  weeds  hJ 
gross  of  the  prairies  and  stacks  of  hay  and  grain  are  deprived  of  all  mmsture,  and  putat' 
of  the  nature  of  tinder. 

Wlieu  these  winds  are  blowing,  a  small  spark  is  sufficient  to  kindle  a  great  fire;  the  ra^ 
Sre,  the  wad  from  a  gun,  a  spark  from  a  locomotive,  even  the  remnant  of  a  cigar,  or  li» 

■BaliiBl  MllwnnliH  lu  September;  Muimnm  (1841)  7JMInch«;  meia of  tweBtT-Blaa  IMn  ^^ 
miDimnru  (Irti)  0.80.  .—       . 
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ubu  from  ft  pipe,  may  itut  b  fire  that  will  spread  over  t,  amnlj.  A  stroke  of  liKhtaing 
hu,  doubtlea*.  been  the  orif^iD  of  maoj  s  prairie  fire.  The  Indiaos  are  said  lo  bare  pnr- 
poBelf  Mt  them  on  fire  to  root  the  deer  and  other  game. 

I'he  violeDt  wind  hastens  to  spread  tbe  finme  over  »  constantly  widening  space,  until 
lar^diitricta  are  laid  waste  by  the  "destrojiog  element."  It  is  familiarly  known  that 
thaw  tires  have  annually  spread  over  the  great  prairie  region  of  the  Mississippi  Valley  since 
their  first  exploration.  Prairie  fires  are  no  new  thing.  Of  conree  they  vary  in  extent  From 
yecr  lo  year,  accoiding  to  the  varying  dryness  of  the  eeaeons  and  other  meteorological 
causes.  A  smoky  atmospliere  in  antumn  has  been  the  common  eipeiieitce  every  year ;  aud 
this  smokiness  has  its  origin  in  prurie  fires  at  the  West. 

The  fire  once  started  in  the  dry  grass  and  weeds  of  the  prairie  canaot  be  extinguished; 
it  must  take  its  own  coune,  gradually  widening  as  it  moves  forward,  until  it  preip uts  a 
front  of  a  hundred  miles  or  more  :  and  the  flames,  olUn  reaching  a  great  height,  are  blown 
forward,  setting  fire  to  places  many  rods  ahead. 

These  fires  do  not  kill  the  roots  of  the  prairie  grass,  which  springs  np  Tresb  from  the 
blackened  soil  when  its  proper  season  returns;  but  the  germs  of  other  plants,  including  all 
forest  trees,  arc  destroyed. 

When  these  fires  reach  the  borders  of  the  Torest  reiziOD  the  treee  ate  attacked,  and  many 
of  ihem  destroyed ;  others  are  more  or  less  injured.  The  young  shoot*  are  killed ;  the  roots 
beneath  the  soil,  and  in  many  cases  even  the  soil  itself  is  consumed. 

It  is  when  the  southwest  wind  is  high,  and  tbe  atmosphere  dry,  aud  when,  from  long 
absence  of  rain,  the  vegetation  is  also  dry,  that  we  are  to  look  for  these  great  prairie  fires. 

We  thus  have  before  us  the  true  theory  of  the  origin  of  tbe  prairies  :  they  are  clearly  due 
lo  Ihe  dryness  of  the  cllmale  in  antumn  and  the  consequent  fires.  Their  existence  is  not 
due  to  the  effect  of  dryness  of  climate  npon  the  growth  of  trees  tbemBelves,  for.  when  pro- 
tected from  fires,  trees  are  found  lo  fiourish  in  the  prairie  region.  It  is  by  fire  (induced  by 
dryness)  that  Ihe  trees  are  destroyed  or  prevented  from  growing. 

These  conditions  of  climate,  the  autumnal  dryness  and  the  prevalence  of  southwest  winds, 
have  existed  for  ages,  and  bence  tbe  normal  condition  of  the  great  western  plains  is  that  of 
pcairie  ;  and  so  long  aa  these  causes  exist,  this  region  must  always  reniaiu  in  this  condition, 
uuless  changed  by  ingenious  and  persiatently-apptied  devices  of  art. 

The  normal  condition  of  other  regions  is  that  of  forest  growth.  When  old  fields  are 
abandoned  within  these  forest  regions,  as  in  Virginia,  -tfec,  or  wherever  takes  have  been 
drained,  a  growth  of  trees  immediately  takes  possession  of  the  soil.  In  a  few  yearB  the 
forests  have  resumed  their  possession. 

Within  the  prairie  r^ion  the  soil  is  eqnally  well  adapted  to  tbe  growth  of  trees,  and,  by 
continued  effort  in  tbe  prevenUon  of  fires,  they  may  soon  be  mode  to  cover  the  land  with 
their  grateful  shade,  their  beauty,  and  their  usefulness  ;  but  should  these  efforts  be  discon- 
^liaued  for  a  few  years,  Ihe  drg  tetaiher,  Ihe  high  windi,  aud  the  accidtnlaifirtM  will  lureW 
do  their  appointed  work,  and  tbe  prairie  grass  will  resume  its  possession  of  the  ground. 
Tbe  normal  condition  of  prairie  will  again  be  established. 

The  northern  boundary  of  the  region  of  prairie  forms  a  lino  which  varies  from  year  to 
y^ar  as  the  seasons  vary.  A  continued  succession  of  dry  seaaoiu  encourages  great  fires, 
ibal  penetrate  tbe  forest  border  and  extend  the  area  of  the  prairie  ;  wbile  a  similar  succenaion 
of  wet  seasons  may  allow  a  growth  of  trees  to  spread  far  within  the  proper  boundaries  of  the 
prairie.  A  constant  struggle  is  thus  maintained  between  tbe  two  conditiona  ot  forest  and 
prairie,  allemnliag  within  certain  limits,  aud  cbauging  the  poaition  of  tbe  dividing  line.  It 
IS  here  that  we  find  the  "openings."  orscatten^  trees,  chiefly  of  the  bun-oak,  {tiaeicai  ma- 
crotatya.)  which  give  so  much  park-like  beauty  to^be  landscape. 

The  work  of  extending  the  piwrie  border  was  exhibited  in  the  autumn  of  1871  upon  tbe 
gralideat  scale.  Fires  have  swept  more  or  less  completely  along  the  whole  northern  fron- 
tier, ffom  tlie  Rocky  Mountains  through  Dakota,  Miuuesota,  Wisconsin,  and  Michigan,  and 
even  into  New  York  aud  Pennsylvania. 

Within  ibu  past  two  or  three  decades  this  re^on  has  been  occupied  and  "  improved  ;" 
farms  have  been  opened,  mills  built,  especially  tbrungbout  tbe  "  lumber  region,"  or  places 
wbeie  ihe  stately  white  pine  (^iaas  jfroiiis)  predominates.  Villages,  laree  towns,  and 
even  great  cities  have  sprung  up  along  this  prairie  border-line  nitb  a  rapidity  truly  won- 
derful. And  now  it  is  found  that  these  natural,  ever-recurring  meteorological  causes  which 
have  For  so  many  ages  prevented  the  growth  of  forest  trees,  are  equally  operative  in  pre- 
venting the  building  of  koma,  laiimi,  and  cilia. 

Not  only  has  tbe  wild  prairie  region  been  swept  by  the  fires  of  I8T1,  bnt  thousands  of 
square  miles  of  foresli  have  been  destroyed.  Many  farms,  with  tbeir  bouses,  bams,  stacks 
01  bay  and  grain,  miles  of  fences.  Sec,  have  been  destroyed.  At  llie  same  time  a  number  of 
(owns  and  a  large  part  of  tbe  city  of  Chicago  was  consumed,  involving  the  loss  of  many 
thousand  human  lives.  The  gronud  upon  which  these  improvements  were  made  has  been 
reduced  to  Ihe  normal  condition  of  praine. 

It  becomes  apparent,  then,  that  if  we  wish  to  occupy  and  improve  this  prairie  region,  lo 
cover  it  with  villages,  towns  and  cities,  to  cultivate  its  rich  aud  productive  soil,  we  most 
contend  against  this  natural  law,  which  constanily  and  surely  tends  to  assert  its  power  to 
reduc*  averjlbiug  to  its  former  normal  condition.    To  do  tbls  will  reqnh«  more  than  Indi- 
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vidnal  effort;  taHj  anited  sad  eafoTMd,  or  in  other  wordi  (tOTMimientkl  effort  cao  iSori 

Tbe  precnutioua  necessaiy  to  reflist  this  deetnietioii  of  property  are  of  the  riinp1«t  kio^, 
bainjf  only  aach  as  aro  necewKly  to  prevent  the  occnrrence  and  spread  of  8re.  '*''■■-  ■ — ' — 
lint  only  witcbruloeBi,  bat  the  dlsuRe,  tu  for  as  possible,  of  all  comhnatible  m.  . 
watch fulaess  sboold  extend  not  only  to  oar  own  preoiises.  bat  to  prevent  the  c 
and  oriminality  of  others,  which  cau  only  be  done  by  public  anthority.  Tbe  Dse  of  ktnv 
seine  in  all  its  tomis  should  be  prohibited ;  no  locomntive  sboald  be  allowed  to  more  witbonl 
adequate  means  to  prevent  the  eutiasion  of  sparks  from  tbe  smohe-stacfc,  and  no  feni:«ij< 
wood  should  be  built.  If  the  farmers  of  France,  Qermany.  &c.,  can  do  witbaal  Stwn. 
certainly  we  can  do  the  same,  and  tlins  save  not  only  this  food  for  tbe  fires,  bat  one-half  u 
the  a^rente  capital  required  in  the  conduct  of  onr  af^cnllare  !  A  thousand  other  mw- 
nres,  needless  here  to  mention,  should  be  adopted  and  aiforcid,  looking  to  the  same  end. 

It  is  announced  that  some  farmers  who  have  "lost  their  all  "  by  these  fires  have  bannnt 
disheartened  and  diitconraf  ed,  and  will  entirely  abandon  their  poesetsions.  If  thii  ia  iixi 
now.  while  eveiytbing  is  fresh  and  new,  white  tbe  soil  retains  its  virgin  richness,  what  nuT 
we  expect  in  after  years  1  Gradually,  but  surely,  the  whole  coontrr  will  be  redufed  (v 
have  been  tbe  once  fertile  plains  of  tbe  East)  to  the  condition  of  a  dewrt.  It  it  duttLL' 
may  be  in  the  distant  fature,  but  it  is  nevertheless  oor  duty  to  prevent  this  leault,  m  fu  u 
it  is  w:thin  our  power. 

If  fences  could  be  dispensed  with,  and  if  our  houses  conld  be  constructed  of  ntatcrii'i 
other  iban  wood,  the  very  great  destruction  of  our  forests,  now  going  on  with  such  feufn 
rapidity,  would  be  checked.  It  is  estimated  that  fifty  yean  will  suffice  lo  consume  the  pnn 
Inmber  of  Wisconsin  and  Uichigan.  the  chief  present  sources  of  supply  :  the  time  tbertfon 
is  close  at  hand  when  the  forests  will  no  longer  supply  the  lumber  used  in  temporaiy  im- 
struction.  erected  only  to  increase  the  danger  of  great  public  calamities  by  Sre  '. 

Should  the  present  policy  be  conliniiedi  tbe  destruction  of  a  large  share  of  the  nev!;' 
built  railroad  stations  in  tbe  prairie-region  of  the  West  will  surely  come  ;  they  are  bnilli: 
opposition  to  tbe  law  of  tbe  land,  a  law  that  sooner  or  later  must  be  enforced.  A  diyM- 
son.  a  strong  wind,  and  an  accidental  (ire,  whenever  they  occar  together,  will  do  the  woL 

If  these  views  be  correct,  it  is  apparent  that  the  precautions  agaioet  these  gi«aler  caUm- 
ties  are  most  needed  at  the  southwest  part  of  the  town  or  city  ;  here  is  alwMs  the  pUct  o: 
greatest  safety,  and  here  should  be  erected  buildings  for  the  preservation  of  the  mtistprt 
cious  records  and  works  of  art,  which,  if  lost,  cannot  be  restored.  Had  the  fire  of  Cliinfi  , 
originated  at  tlie  north  or  east  side  of  tbe  city,  tbe  bam  In  which  the  keroeene  tamp  wu 
klued  over  alone  wonld  have  been  burned.  ' 

The  question  is  often  asked  wheiher  the  great  fires  of  tbe  Northwest,  daring'  tbe  nond*  i 
September.  October,  and  November,  JH7I,  and  ospedally  the  one  which  leveled  le  lb 
ground  a  large  share  of  the  city  of  Cbicago,  had  any  decided  effect  npon  the  weMber,  eiitn 
by  creating  or  modifying  currents  of  air  or  by  causing  a  fall  of  rain.  It  was  reporlrd  b^ 
telegram  lo  London,  Eogland,  and  there  published,  "  that  this  fire  was  chiefly  efaeEkedn 
the  third  or  fonrth  days  by  the  heavy  and  contlnuoDS  down-ponr  of  rain,  which  it  i«  ixxift 
tuTed  was  partly  dne  to  the  great  atmospheric  disturbances  which  such  an  eitennreii' 
would  caose,  especially  when  we  are  told  that  the  season  just  previous  to  the  ontbtesk  i' 
the  fire  haJ  been  particnlarly  dry."  Tbit  was  said  to  afford  an  additional  example  fnw 
which  to  judge  of  the  truth  oF  the  lo  much  disputed  asiertloD  that  extensive  firvs  are  alDB* 
invariably  followed  by  heavy  down-pouis  of  rain  which  have  been  caused  by  them. 

A  very  little  attentiou  to  the  facts  exhibited  by  the  great  fire  will  show  that  do  such  Aon- 
poms  occurred,  and  tbal  the  fire  was  checked,  not  by  rain,  but  for  want  of  other  combnitibli 
material  in  the  direction  toward  which  the  fiames  were  driven  by  the  wind. 

The  tire  commenced  at  9}  p,  m.  of  Sunday,  October  8,  and  continued  during  that  aiilu 
and  most  of  the  succeeding  day.  By  3  a.  m.  of  the  9tb,  it  had  reached  the  court-bonM  u^ 
the  ehemian  House,  and  was  consuming  the  moat  valuable  porlioas  of  the  city.  T«lw 
hours  later  it  was  ravishing  Lincoln  Park,  in  tbe  north  part  of  the  dly.  The  last  bviui  i 
conenmed  (Dr.  Foster's)  was  in  flames  at  10  p.  m.  Commencing  at  a  point  in  tbcMl^  I 
wes  t  part  of  the  city,  the  fire  moved  rapidly  lo  the  northeastward',  and  onl^  ceased  whes  it 
had  reached  the  extreme  north  part  of  the  city,  or  the  shore  of  Lake  Michigan  n  ibeMiu 
After  this  time  there  was  but  little  spread  of  the  flames,  though  the  burning  boildingi  nn 
not  yet  entirely  consumed. 

During  all  this  time,  twenty-four  hours  of  coniinnons  conflagration  npon  the  Isfp* 
scale,  no  rain  was  seen  to  fall,  nor  did  any  rain  fall  nuiil  4  o'clock  the  next  moniiig-  >" 
this  was  not  a  very  considerable  "down-pour,"  but  only  a  gentle  rain,  that  exieodedonis 
large  district  of  country,  dlflering  in  no  respect  from  the  tisnal  tHlns.  Tbe  qosntitr.  u 
reported  by  meteorolopical  observen  at  various  points,  was  only  a  ' —  *- — '-'*'-  "*  ■" 

It'is..._. 
dnctiou  of  rain  by  a  great  fire. 

Must  we  therefore  conclude  that  fires  do  not  produce  t^o,  and  that  ProfeMor  Eapf  *** 
mistaken  in  his  theory  en  that  subject  I 
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By  coDflnltiDg  hU  reports,  it  will  be  foand  that  he  onlv  claimed  that  fine  would  prodaca 
TUQ  DDder  favor&ble  circumatancefl  of  high  deir-poiat  sad  a  calm  ntmoaphere  * 

Both  these  importuit  conditiane  were  waniinp  at  Chicoi^,  wbeie  the  air  was  almoat 
entirely  destitute  of  moisture,  aod  the  wind  was  blowing  a  gale.  To  produce  rain,  the  air 
must  ascend  until  it  becomes  cool  enougb  to  condense  the  moisture,  which  then  falls  in  the 
form  of  rain.  But  here  the  heated  air  could  not  asceud  very  far,  b«itig  forced  off  in  nearly 
ft  horiiontal  direction  hj  the  fp'eat  force  of  the  wind. 

The  case  therefore  neither  confirms  nor  disproTes  the  Espian  theory,  and  we  may  still 
believe  the  well  anthenticated  cases  where,  under  favorable  circumstances  of  very  moist  ^r, 
and  absence  of  wind,  rain  boa  been  produced  by  large  fires. 

At  some  localities  where  fires  occarred  of  considerable  eitent,  rain  was  observed  to  fall 
darinj;  their  progress :  but  so  far  as  is  iiuawn.  Ihene  were  geaernl  rains,  extending  equally 
over  the  country,  and  not  produced  or  apparently  affected  by  the  fire. 

Had  tbeee  great  fires  occurred  during  a  calm,  doubtless  many  of  the  phenomena  described 
in  Espy's  theory — the  ascending  current,  the  in-blowing  air  trom  all  directions,  the  cloud 
rormalion  above,  and  possibly  even  rain,  may  have  been  prednced  ;  but  all  these  were  pre- 
vented or  very  materially  modified,  by  the  lack  of  moisture  and  the  great  force  of  the  sonth- 

The  effect  of  theee  great  fires  upon  the  currents  of  air  was  also  materially  modified  by  thf 
great  force  and  velocity  of  the  southwest  (fate. 

While  it  is  undoubtedly  true,  as  stated  by  Hspy  and  others,  that  the  increased  tempemtare 
of  the  air  causes  it  to  rise,  and  thus  produce  an  infiow  of  the  surronnding  atmosphere  from 
all  sides,  it  is  manifest  that  the  gale  prevents  an  inflovr  from  the  front  and  iacreases  it  in  the 
rear.  Different  observers  lepresent  the  wind  as  sweeping  along  at  a  fearful  rate,  increasing 
as  the  fire  progressed.  While  some  report  a  whirling  motion,  others  say  the  motion  was 

As  the  flames  arose  above  the  top^  of  the  bonses,  or  of  the  forests,  they  were  forced  for- 
ward by  the  fierce  gale.  Fire-brands  were  carried  a  great  distance ;  and  even  roofs  of  houses 
are  said  to  have  been  lifted  up  aud  precipitated  upon  adjoining  hnlldings.  It  was,  at  times, 
difficult  for  a  strong  man  to  resUi  the  force  of  the  wind.  The  approach  of  the  fire  is  repre- 
■enlad  as  very  rapid,  and  accompanied  by  unnsnal  sounds,  increased  to  that  of  Niagara- 
Piles  of  lumber  were  blown  away,  chimneys  thrown  down,  and  sand  and  ashes  were  swept 
along  like  drifting  snow. 

Under  (hose  conditions,  the  fires  of  course  spread  with  the  most  fearful  rapidity  Id  the 
direction  toward  which  the  wind  ws^  blowing,  its  velocity  being  such  as  to  carry  the  bot 
air,  the  fiames,  and  tbe  burning  brands  directly  forward.  The  predominant  force  of  the  south- 
west wind  was  sufficient  to  overcome  any  tendency  toward  local  currents.  But  finctnationa 
Id  the  direction  of  ^le  wind  always  occur,  aud  give  rise  to  different  statements  as  to  its  direc- 
tion.! The  draught  of  air  upon  tbe  two  sides  of  this  rapidly  progressing  stream  of  fire,  near  tbe 
ground,  was  often  very  considerable.  The  lateral  spread  of  the  names  was  agaiost  this 
draught,  and  of  course  was  comparatively  slow  in  its  progress. 

Masses  of  flames  were  blown  forward,  and  are  described  as  "  halls  of  fire  that  were  ob- 
served to  fall  like  meteors  in  different  parts  of  the  town,  igniting  whatever  they  came  in  con- 
tact with."  Another  account  says  "that  the  fire  came  from  the  air  above,  more  than  from 
the  earth.  It  swept  along  in  detached  clouds  borne  with  a  tornado-like  fury.  The  clouds  of 
fire  would  be  swept  along  in  waving  ma8>es  of  different  aiaes.  A  mau  describes  one  of  these 
clouds  as  of  40  feet  in  size  each  way.  Whatever  he  saw  it  touch,  the  object,  tree  or  house, 
willed  directly  down.  These  clouds  of  fire  usually  touched  the  tops  of  the  tallest  houses  first, 
when  the  building  would  hum  down  as  if  saturated  with  kerosene.  It  seams  as  if  the  air 
was  charged  with  clouds  of  fire.*' 

The  ioteuse  beat  and  great  rapidity  with  wbioh  houses  were  oonsnmed,  are  among  the 
inoal  wonderful  facts  connected  with  Hteae  flres.  and  have  given  occasion  for  the  suggestion 
of  several  causes,  both  natural  and  aupemalural.  It  is  believed,  however,  that  a  slight  con- 
■ideration  of  the  effects  of  tbe  blow-pipe  and  of  the  blast-furnace  will  sufficiently  explain  all 
the  observed  facia.  The  strong  wind,  by  coDstautly  adding  oxygen  to  the  flames,  increased 
their  magnitude  and  the  intensity  of  ibe  heat. 

The  telegraph  wires  iDdicated  no  unusual  disturbance  of  the  electrical  condiUon  of  the 
atmosphere,  and  the  rapid  production  of  flame,  auder  the  fierce  blast  of  wind,  will  account 
for  the  intensity  of  the  heat,  without  resorting  to  the  absurdity  of  tha  decompositiOD  of  tbe 
atmospheric  air. 

We  may  therefore  eonolude  that  these  fires  wen  rendered  posrible,  and  owe  tbdr  intensity 
•nd  muniitude  to  niateorotogical  causes,  and  that  they  neither  confirm  nor  disprove  Pro- 
feasor  Elspy's  theory  of  storms  and  the  artifidal  productlou  of  run. 

■  F«Brth  Rspnrt,  iaST.p.!B. 

.  « — ■. ,.. .—  .■.,  ,., —  . .  an  nhuttmlHl  Ntw  Tork  paper,  by  wUeb  tli*  Sannai* 
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REPORT   OP   THE    SECRETARY    OF    WAR. 


LIST  OF  THE  GREAT  STORMS,  HURRICANES,  AND  TORNADOES  OF  THE 
UNITED  STATES.  PREPARED  BY  I.  A.  LAPHAM,  ASSISTANT  TO  THE  CHIEF 
SIGNAL-OFFICER,  UNITED  STATES  ARMY. 

]63n.  Aog.  15.— A  violent  sto 
1676. — A  bark  cut  awsj  oi 

1679.  Aue.Se.— Tbe  Griflin,  the  first  gail-veMel  on  the  npper  Itkes,  encotuitercd  •  seTcn 
gale  on  Like  Huron.— (Hennepin.) 
Sept.— The  GrifEo  lost  on  ono  of  the  upper  lekes. — (Hennepin.) 
Oct.  1.  4.— Voyagers  driven  ashore,  on  the  we«t  coast  of  Lake  Uiebigan,  hj  atrasi  of 
weather. — ( Hennapio. ) 
1693,  Usrcb  4. — Afurioue  storm  of  nind  and  rain  at  New  Haven,  Conaecticut.— (Am.  Jour. 
Sci.,4ii,  p.399.) 
March  13.— Another  storm  at  New  Haven.- (Ibid.) 
1697,  Oct  18.— Hurricona  in  Maryland,  Delaware,  in  Philadelphia,  &c— {Tr.  An.  Phil.  Soc.. 

i.  p.  350.1 
1609. — A  severe  batricane  in  Baotb  Carolina, — (Draper  ;  Blodget,  p.  397. ) 
1700,Sept.  16.— Storm  at  Charleston.Soutb  Calollna.— (Ramsar,Uiat.,2,p.314:    Blodget. 

1713,  Sept.  16,  17.— Hunicane  at  Charleston,  South  Carolina. —(Ramsaj,  p.  314 :  Blodget,  p. 
397.) 

1717,  Feb.  18.  24  (0. 8.  )-Gremt  snow-Btorra  in  Hew  England. 

17'^ — A  very  destructive  harricane  at  New  Orleans,  Louisiana. — (Rarton;  Blodget,  p.  397.  i 

17^,Sept.  14— A  great  storm Bt  Charleston, South  Carolina.— (Hewat  i  Rams*;,  p.  314: 
Blodget,  p.  397.) 

1751.  March  la. — A  violent  tempest  in  New  England. 

1753.— Hurricane  at  Charleston,  South  Carolina,  early  in  Beplember.— (Cbalmett's  Wealhrr 
of  South  Carolina:   Blodget,p.397.) 
8ept.l5.— Tbeaecood  horricane  io  this  month  at  Charleston.  South  Carolina.— (Pno- 
leau:  Chalmersi  Ramsav,  p, 314 :   Blodget, p.  397.) 

1754,  Oct.tjt.— A  great  storm  in  New  England,  with  hoavj  rains. — (Smith;  Mass.  Agr.  Eep.. 
1^4,  p.  38.) 

]75tl.—S)unt  Simon's  Island,  Geoi^a,  Qooded  during  a  storm.— (LTell,2dTisil,l,p.SS3: 
Blodget,  p.  397.) 

1757,  Oct.— A  hurricaue  from  West  Florida,  to  Boston. — (Investigated  hy  BenjamiD  Frank- 
lin :  Volney's  View,  p.  196.) 

1761,  Ma; '2.— A  tornado  at  Charleston,  Soath  Carolina,  at  2^  p.  m.— (Am.  Regisler;  Al- 
dington, p.  97.) 

1769,  Sept.  8.~A  tempest  io  New  England. 

1770,  Oct.  19.— A  tempest  in  New  England. 

1771,  Feb.  8. —A  storm  at  Philadelphia,  Fenusylvania,  with  rerv  high  tide.— (Tr.  Am.  PhiL 

Soc,  1,  p.  179.) 

1772,  Aug.  31  to  Sept.  3. — Hurricane  in  Louisiana. — (Ouyarre;  Blodget,  p.  397.) 

1773,  Auf;.  14. — A  very  destructive  hurricane  in  Eastern  MassachnseltC—(Tr.  Am.  PbiL8oc~ 

3,  p.  137.) 

1778,  Aug.  la— A  violent  tempest  in  New  England. 

Oct.7,10. — Storm  at  New  Orleans,  Louisiana, — (Golvar  :  Gnyarre  :  Blodget,  p.  397. ^ 

1779,  Ang.  IS.- Hnrricaneat  New  Orleans,— (Dnnbar  in  Tr.  Am.  Phil.  Soc,  6,  p.53;  GuyairK 

Blodgett,p.397.) 
Oct.7, 10.— Slormin  LowerLouisiana.   Very  high  Baa.—(Gnyarrei  Blodget,  p.397.) 

1780,  May  19,— Was  known  as  the  "  dark  day"  in  Northern  Stales  and  Canada.— (Thomp- 

son's Vt., p.  16.) 
Aug,  24. — Storm  Id  LoaitlBna. — Gnyarre;  Blodget,  p.  397  i  Dnnbar  in  Tr.Am.Plul. 

^,  6,  p. S3.) 
Gel.  3,  5. — Hurricane  in  Jamaica.  Cuba.  Florida,  &,c — (BedGeld,  Am.  Jonr.,31,  p, 
120,  and  ii.  2,  p.  323 ;  Blodget,  p.  397. ) 
1783,  Oct.  14.— A  severe  storm  on  Lake  Erie.-(Tr.  Am.  PhiL  Soc.,  3,  p.  63, ) 
1787,  Aug.  15.— Five  tornadoes  in  different  States  on  this  day.— (Bntler ;  Atmos.  SyiL,  p.  3£.) 
1794,  June  19.— Tornado  at  Norlhford,  Connecticut.— (Hal tby  in  Am.  Jour.  Bci.,  39.  p.  3^) 
1797,  Spplembnr. — Storm  at  Cbarleston,  South  Carolina. — (Drayton  ;  Blodget,  p.  397.) 
1804,  Aug.  19. — A  violent  tempest  from  the  southwest  in  New  England. 

Sept.  3,  9.— Storm  at  Cbarlestoo,  7th:   Norfolk,  Slh;   Boston,  gih.—(RedGeld,  Ab. 
Jonr.20,  p. 42,  and  31, p.  124; Chart, No.  v;  Bamsayi  Drayton;  Lyell;  BlodgeU  p. 
397;  Piddinglou.) 
OeL  9, 10. — Very  extensive  storm  in  New  EugbHid. 
1306,  Sept.  19.— Tempest  at  South  Hodley,  MtssacbUBella. 
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ISOS.Jan.— Violent  itDTm  over  threat  part  of  the  coDDtr7.—(I>ewe7  in  N.  Y.  Et«e.  Rep.,  1849, 
p.  235.) 
Hariri.— TnniidoalCinciDnati,  Ohio,  Jbc.-(Drake:  BIod(ret,  p.403;  Butler,  p. 310.) 
1810.  Jan.  li>.—KDonDaa  the  "cold  FridaT  "  in  the  Northern  Slates. 
Idll,Feb.2.— A  sreat  ■novr-Blorm  in  Now  England  ;  continued  three  dayn. 

Sept  10  — Hniiicane  on  the  Atlantic  coant,  called  "  the  Cuba  bairicsne." — (RedSeld, 
Am.  3..rt,i,p.ie6i   Piddington,  p.  313:   Nilra'e  Register ;  BlodgeC,  p.  398  and 
4U:l;  Baiton.) 
]i$l-2,  Aug.— HuTTicaueat  monlh  of  the  Miejiuippi.— (Drake  :  Blodt(et,p.  39a} 
1nl3,  Jnl;  15. — A  tornado  in  New  York. 

Anf!- ST.— Hurricane  at  Charleeton,  South  Carolina. — (Nilea's  RegiateT  ;  Blodget,  p. 
39S.) 
]^14,  Julj  ].— Hurricano  at  Charleston.  South  CurolliM.— (Nllea's  Register;    Blodget,  p. 

1*^15, Sept., 16, 24.— Hurricane  In  New Enj^land  States.— (Fanar ;  Am. Pbil. Trans. ;  Beck. 
Am.  J.,  I.p.:{89;  Darlinir,  Am.  J.,  42,  p.  &43i  FtddioKton,  p.  3;  Redfield.Am.  J., 
2U,  p.  42  :  Blodget,  p.  398.) 
Ii^l6,  late  in  November. — Schooner  Hercn lee  wrecked  inaitormoD  Lake  Michigan. — (School- 
craft Nar.,  p.  393.) 
l-ilS,  Julj  afi.— Eiceisive  rain-storm  at  Catsklll,  New  York.-(Am.  J.,  4,  p.  124.) 
Nov.  9. — A  verr  dark  day  on  llie  upper  lakes,  Detroit,  Oreen  Ba;.  iScc. 
SteamboHt  Walk-in- 1  he- Water,  first  on  [he  lakes,  lost  at  FishermBn'a  Point. 
lr^20,Jnne  20, 21.— Violent  storm  on  Lake  SupetiDr.~(Sclioolcratt  Nar.,  p.  149.) 
Julj  1. —Storm  on  Lake  Superior.— (School craft  Nar.,  p.  191.) 
Sept.9.~Agaleof  wind  It  Mackinac.— (Schoolcraft  Nar..  p.  403.) 
K^il.  Sept.  I,  4.— Storm  on  Atlantic  cua^T.- ( Redfield,  Am.  J. ,  20,  p.  20,  nnd  31 ,  p.  126 ;  Chart 
No.Tiii;  Piddingtonj  Blodgot.  p.  39»:  BHrtoo.) 
Sept.  9, — Tornado  at  Warner,  New  Hampshire,  at  5  p.m.     Two  others  same  day. — 
(Hubbard,  Am.  J.,  35,  p.  233.) 
]>^22,  Aug.— Storm  on  the  coast  of  the  Carolinas.— (Blodget,  p.  398.) 
\S-2a,  May.— Tornado  at  Natchez,  MisniiiBippi,— (E.  LoquiIn.  Am  J.,  43.  p.  2^.) 

June  IS.— Tornado  at  Morgan,  Ohio,  st  9}  a.  m,— (Loomis,  Am.  J„  43,  p.  296  j  But- 
ler, p.  318.) 
SepL  IH,20.— Storm  on  Lake  Supfrior.- (Keiling ;  Long-'s  Ei.,  2,  p.  182  and  1B6.) 
]ei24,— Uorrivane  at  Saint  Simon's  Island,  Oeorj^a.— (Lyell ;  2d  Vis.,  3,  p.  253.) 
Hay.— Tornado  at  Natchez,  Mississippi.- (B.  Loomis.  Am.  J.,  43,  p.  298  ) 
li^iS.Oct.T- Aatormaud  great  fire,  Mirimichi  River,  New  Branswick.- (Am.  J.,  36,  p  55.) 
1826,June  38— Hnnicane  on  the  White  Monutains,  New  Hampshire.- (Am.  J.Sci.,  Vol. 
15,  p.  220.) 
Aug.  27. — Hurricane  on  the  White  Mountains,  New  Hampshire.     Willey  family  de- 
stroyed —(Am.  J  ,  15,  p.  219.) 
lt:l27,April  12. — A  storm  from  Upper  Mississippi  to  Vermont,  uprooting  trees,  &.C. — (Hil- 
dreth.Am.  J.,  H.p.lhi. ) 
Ang.  17,  27.— Huiricane  at  Charleston  24th;  New   York,  27th.— (Redfield,  Am.  J., 
3], p.  123;  CharlNo.lii;  Blodfrel.p.  398.) 
1829. — A  storm  on  the  Rio  Grande,  Texas,  causiog  inundations. — (Bousignes  ;  LieuteiutDt 

Webster;  Blodget,  p.  398.) 
e:tO,Hsrch  30.— Tornado  in  Maury  County,  Tenneflsec- (K.  Loomis,  Am.  J..  43,  p.2!)8.) 
May  31,  at  midnight.— A  tornado  at  Shelby  villa,  Tonneasee.- (J.  H.  Kain,  Am.  J.,  31, 

p.  252.) 
Aug.  15,  19.— Hnrricane,  Saint  Augustine.  Florida,  15tfa  :  Charleston,  I6th  :  New  York, 
17th;  Boston,  I8tb ;  Newfouridland,  I9lh.— (Kedfield,  Am.  J.,20,p.34;  ;^,p.ll5, 
and  31, p.  125:  Chart  No.  vi;  Piddington  ;  BludKet,p.398.) 
Ang.22,27.— Cape  Halteraa,  &c— (Redfield.Am.J.,  2U,p.39:  25,  p.  115  ;  31,  p.  126: 

Chart  No.  ii;   Blodget,  p.  398. ) 
Sept.  29,  Oct.  2.~Storm  on  AtlanUc coast. —(RedSeld,  Am,  J.,  31,  p.  125;  Chart  No.  *)i  i 

Blodget,  p.  398. ) 
Dec.  5,  ii.— Storm  mi  Atlautic  coast- (Redfield,  Am.  J.,  31,  p.  126  ;  Chart  No.  z.) 
I  31,JaD.  13, 16.— Stormon  Atlantic  coast.— (Redfield,  Am.  J. ,31,  p.  196:  Chart  No.  z.) 
Aug.  10, 18.— .Storm  in  Florida,  Louisiana,  &c.—(RedGeld,  Am.  J.,  24,  p.  191,  and  31, 
p.  123:  Chart  No.  ii;  Berlandisr  :' Blodget,  p.  :»8;  Barton.) 
183S,May  7.— Tomadoat  KintrBlou.Misaissippi.— (K,  1..ooiniE,  Am.  J.,43,  p.296.) 

1833,  April  IL— Tornado  at  Springfield,  Ohio.— (E.  Luomii,  Am.  J.,  43,  p.  298.) 

Oct  12.— Tornado  in  Nurtfa  Carolina.— (E.  Loomis,  Am.  J.,  43,  p.  293.) 

1834,  Aug.  14.— Tornado  at  Utira,  New  York,  at  4  to  5  p.  m. 

Sept. — Sturm  in  Lower  Texas. — (Lopez  ;  Bousignes  ;  Lieutenant  Webster.  Survey  of 
Coast  at  Mouth  of  the  Kin  Grande,  lr^8.) 
1835, June  19, at 5  p.m. — Tornado  at  New  Brunswick,  New  Jersey.- (Beck,Am.J.,36,p. 
115,  iMidBache,  Tr.Am.Phil.Soc.,5,p.42l:  Hare,Tr.  AiD.Pbil.Soc.,5,p.375,  and 
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1836,  Am.  J.,  33,  p.  ]53i  Redfield,  Am.  J.,  35,  p.S06,  ana  41,  p.  69 1  Ki]dii)KtOD,p.31&; 

Bli>dKet,TK403.) 
June  11:1. — Tornado  at  Kinderhook,  Kew  York,  at  4  p-  m. 
June  l».~-Tpniado  at  Pine  Flalus,  New  York,  at  6  p.  m. 
Jane  19. — Tornado  at  PalerBon,  New  Jerse}',  IT  mitaa  Dorth  of  N*w  Brantwiek,  rj 

p.  m.— (Esp7,  Tr.  Am.  Pbil.  Soc.,  5.,  p.  485.) 
Aug,  li,  '.H. — Hurricatte  in  LouiBiana.  Teia«,  and  Mexico. — (Red6eld,  Am.  J.,  31.  f. 

121:  Chart  No.iv;  Berlandier:  BlodgeC,  p.  3Tg  ;  Piddiiirtoni  CbartNo.*.) 
lS35,NoT.9,]].-Great  itorm  on  Lalie  Erie,  &c.~(I{BdfiBld,Tr.  Am.  Asaoc.,  l8&4,p.!(S: 

Cbartxi.  and  ADi.J.,3I,p.l:i6;  Piddin^n.)  ! 

1836,  Dec.  tw.— Storm  on  the  lakea,  A.c.—(E.  Loomia,  Tr.  Am.  Phil.  Soc,  7,  p.  136;  Pn. 

Am.  Assoc.,  1855,  p.  170:  Stir.  ConL,  vol.  1 1  ;  aod  Am.  J.,  40,  p.  34  ;  RedSeld,  Pn 

Am.  Amoc.,  154,  p.20K;  and  Am.  J.,ii,  IS,  p.  1S6 ;  Chart  No.  zirii.) 
J837,  March  It^. — A  cortnweit  gale  on  Lake  Michigan. 
Jaly  'ib,  ^.— A  heavy  storm  on  Lake  Michigan. 
Aug. 21. — Great  gale  and  storm  on  Lake  Ontario;  began  at  7  p.m. — (Doctor  E.E. 

Marsh.) 
Oct.3, 12.— HDTTieane,  Hatsmoras,  3d:  Oalv^ton,  5th:  New  OHmum.  6th:  Uotih,    ' 

7th;  Charleston,  eth.— (Berlandier:  Lopez;  BeJfieid,  Am.  J.,ii,  l,p.  166l  ChartSu 

15:  Blodget,  p.  ;^ :  Piddington;  Chart  Ko.xv.) 
Oct.  20,  at  3  p.  m.— Tornado  at  Stow,  Ohio.— (Loomls,  Am.  J..  3:1,  p.  368.) 

1838,  Jaly  25,  p.  m.— Tornado  In  Allegheny  County,  Belfast,  &c,  Now  ¥ork.— (W.  Gajtm. 

Am.J.,3T,p.90.) 
Aug.  30,  belwoeu  3  and  4  p.  m. — Tornado  at  Providence  and  Sometaet,  Ehoda  I«lu>j.- 

(Robert  Ilaio,  Am.  J.,  3H,  p.  73  ;  Redfidd,  Am.  J.,  43,  p.  2(i3.) 
8epl.-~Hurr;cane,  Florida  to  Newfoundland.— (Redfield,  Am.  J.,  S.*),  p. 306.) 

1839,  Hay  23.— Tornado  at  Unumee,  Ohio.— (Loom Is,  Am.  J.,  4:1,  p.  996.) 

July  31,  At  noon.— Tornado  at  New  Haven,  ConiiecUeiit.—{D.  Olmsteftd,  Am.  J.,3:, 

p.  340.) 
Der.  15. — Storm  in  New  Jersey,  Connecticut,  and  New  Eampahiro. — (Redfield,  Am.J~ 

4e,p.  Ilti.  and  ii,  l,p.  169;  Chart  No.  xvi.) 
18J0,Harch  24,7  p.m.— Tornado  at  Mobile,  Alabama.-(E.  Loomia,  Am.  J.,  43,p.S9!).)         I 
April  Zt.  4  j  p.  m.— Tornado  at  Marieltu,  Ohio.— (S.  K  Hildreth,  Am.  J..  4 1,  p.  346.)         ' 
May  3, 4^  p.  m.— Torna'Jo  at  Qallipolis,  Ohio.— (H.  P.  Hildratb,  Am.  J.,  4U,  p.  346.) 
May  7, a  p.  m.— A  very  dastructiTe  tomodu  at  NBlchei,Mi«isiippi.— (Am.  J.,iii,lf 

98;  BlodKet,p.403;  LDCimis,Am.  J..43,p.  29i4;   Toolay.) 
Ang.  13.— Stoim  at  WoodbHdge,  near  New  liaven.  Connecticut.— (Pi ddingloD,  p.  H^ 
Sep).  14. — Deslruelive  lhunder.stonn  at  Oneida,  Madison,  *nd  Onondaf^  New  lotk.- 

(AlD.J.8ci.,4a,p.2I0.) 
1642,Feb.4,  4}  p.m.— Tornado  at  Mayfiold,  northeast  part  of  Ohio.->(Loom)a,  Am.  J.,43,p. 

WH;  Tr.  Am.  Phil.  Soc,  vol.!);  Pro.  Am.  Apboc.  18:>5.  p.  1B1 ;  Bntler,  p.:ilti.) 
July  12.— Storm  off  Cape  Hatleraa,  Washington,  &c— (Johnston's  Physical  Allst; 

Blodget,p.400.) 
Storm  on  Gulf  of  Mexico,  Key  West,  Louisiana,  Texas.— (Bedfidd,  Am.  J.,ii,l,p.l?; 

Lopex  ;  Blodget,  p.  399.) 
Sept.  18,22.— Storm  on  the  Onll  of  Mexico.— (Redfield,  Am.  J.,ii,l,  p.  15.) 
Oct.5.-8torm  in  North  Florida,  &c— (Itedfield,  Am.  J.,ii,  I,p.  153;  Chart  No.iiii: 

Blodget,  p.  399 ;  PidJington.) 

1843,  Jan.  12.— Gale  ou  Lake  Hichigan  at  9  p.  m. 
July  28, 29.— Gale  on  Lake  Michigan. 

Ang.  8.— Tornado  In  Queen  Anna's  Countr.  Maryland. 

Aug.  20.— Water-sponts  seen  on  Lake  Michigan,  off  Eenoaha. — (Lapham's  Wifcoc- 

Sep.  24,  S7.— Storm  on  Lake  Hichigan. 

1844,  March  21.— Storm  on  Lake  Michigan. 

March  28, 29. — Great  snow-atorm  on  Lake  Michigan. 

Ang.  4. — Very  destrnctive  bnrricane  at  mouth  of  the  Rio  Oranda,  Texas.    Btues  Sss- 

ti  ago  destroy  ed. — (Lopez;  Berlandier;  Blodget,  p.  39C) 
Sept.  14.— Hnriicane  at  Charleston,  South  Carolina.— (Blodget,  p.  399.) 
Sept.  2!^.— Sterm  and  deep  anow  in  Pennsylvania,  A.C 
Oct.  2.— Storm  on  the  Upper  Lakes.- (Kedfield,  Am.  J.  Sci.,  !1, 2,  p.  3t&) 
Oct.  5, 7.— >-  Tbe  Cuba  hurricane,"  Atlantic  coast.- (Eedfield,  Am.  J.,  ii,  S,  p.  333: 

ChartNo.iv,ii,2,p.  162:  Pro.  Am.  Aaaoc,  IH54,p.  208;  Chart  No.  iviii;  I^ddior 

ton's  Chart,  No.  xvii:  Espy;  Thrasher;  Blodget,  p.  :»9.) 
Oct.  ie.— A  storm  on  the  lakes;  hurricane  on  I«ke  Erie.— <B«d6eld,AID.J.,ii,t.^ 

321;  Espy,3dRep.) 
Nov,  iO.— Gale  at  Buffalo, New  York. 

1845,  F>b.  4, 5.— Storm  in  Mew  York.- (Dewey.) 
■--'■  ■     "  ■        '  '      •■■  '•  dErto. 


April  I.— Gale  on  Lakee  Hicliigan  and  £.. 
April  7.— SnowHitonn  on  Lake  Hiebigan. 
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L845,  Apri)  lO^gqnall  on  Lake  Bsiat  Clair. 

Mar  37.— Squall  <">  L^^e  Erie. 

JaDe  IS. — Squall  od  Lake  Michif^. 

Sept.  4.— Squall  oa  Lake  Huron. 

Sept.  1 1.— Gale  od  Lake  Hdtoti. 

Sept.  20.— Tornado  on  I^ke  Oataiio.— <D«we]r  in  Aw.  J.,  ii,  2,  p.  86,) 

Sept.  23.— Oale  on  Lake  Erie. 

Oct.  I.— Oale  on  Lake  Erie. 

Oct.  13.:— Storm  od  Lake  Superior.     Dr.  D.  HooKhlon,  gvoloKiat,  drowned. 

Nov  2.—  Northeaat  Rale  with  euow  on  Lake  Micbino. 

Nov.  23.— Great  ff'le  on  Lakei  Erie  and  ODtario,  from  the  west,  with  bdow. 

Dec  ]&— Oale  at  Black  Bock,  New  York. 
1646,  June  13.— Gale  od  Lake  Huron.- (W.  W.  Mather.) 

Jalj  13.— Qale  from  6j  to  10  a.  m.  on  Lake  Superior. 

Aug.  7,9.— Storm  on  Lake  Superior,  uprooting  treeii,  &c — (Uatber,Am.  J.,ii,S,p.4.) 

Sept.  6,7. — Gale  on  Lake  Superior. — (Uatber.) 

Oct.  9,  M.— Storm  on  Lake  Superior:    alio    in    Florida,   Georgia,   Ac- (Bed6eld; 
Blodnt,  p.  399,  400 ;  Matber,  Am.  J.,  ii,6,  p.8;  Piddineton,  Chart.  No.  xz.) 
1847. Feb.  Itf.-Storm  at  Milwaukee  and  New  ¥urk.—(DaT7;  Blodnt.  p.  39V.) 

Jul;  35. 29.  — Heavy  norlheaat  gale  on  Lake  Michigan  and  Lake  Superior. 

Oct.  34.— Gale  od  Lake  Superior.— (N.  Y.  Beg.  Rep.,  1852,  p.  278.) 
1848,  April  d.— Snow-storm  on  Lake  Michi^D. 

April  16 Snow-Btorm  on  Lake  Micbiean. 

June  4.— Small  tornado  at  Milwaukee,  WiBCOnsiQ,  at  4  p.  m. 

July  30.— Storui  on  Lake  Superior.— (Geol.  Bep.,  p.  446.) 

Aug.  22  to  Sept.  3.— Storm  on  Cbe  Atlantic  coMt,— (Blodget,  p.  399.) 

SepL  13, 14.— Storm  and  gale  on  Lake  Superior.— (Geol.  Hep.,  p.  523.) 

Nov.  2<J.~-NortheaaC  Bnaw-Btorm  and  K&le  nt  Milwnukae,  Wiaco[.sin. 
1849,Msrch  22.— Tornado  at  Beardslown,  Shelbjville,  &.C..  Kentucky. 

June  23. — Hurricane  in  New  Bruuawick. 

July  20.— Severe  storm  on  the  lakes. 

Oct.  6,7.~-Slorm  at  New  York,  &c.— (Blodget.  p. 386.) 

Nov.  24.— Northeast  atorm  ou  Lake  Miubigan. 

1850,  Feb.  2ti.-Gale  on  Lake  HichiEnn. 
March  13.— Gale  od  Lake  Michigan. 

May22.— Storm  on  the  lakei.— (Dewey,  Reg.  Rep.,  1851,  p.  370.) 

July  15.— Gale  on  tbe  Atlantic  and  the  lakes.- (Dewey,  p.  :{71.) 

July  30.— Tornado  at  Saukvllle,  Oxankee  County,  Wisconsin. 

Aug,  23.— Hurricane  in  Florida. -(Blodget,  p.  399.) 

Aug,  28,29— Gale  on  the  lakee.— (Dewey,  p.  371.) 

Nov,  26.— Hunioone  in  Missouri, 

Dec  6,8.— Storm  in  Western  New  York.— Blodget,  p.  3B5.) 

Dec.  23.— Great  snowstorm  northeast  to  north  west. —(Dewey;  Blodget.  p.  364.) 

1 851,  Hay  31. — Tamado  or  hurricane  at  Madison,  Oconomowoo  aitd  Eagle,  Wisconiua. 
Aug.  9.~-Tamada  in  Connecticut.— (J.  Biocklesby,  Pro.  Am.  Aseo.,  18.i4,  p.  109.) 
Aug.  13.— Hail-storm  at  Warren,  New  Hampshire.- (E.  Loomia,  Pro.  Am.  Amo.,  1Bu3, 

p.  73.) 
Aug.  16.'-8torm  on  Lake  Michigan. 
Aug.  22. — Tornado  at  Cambridge,  MosaoclitiaeUs. — (Brooks  and  Enstis  ;  Blodcet,  p. 

404.) 
Aug.  S3, 27. — Hnrricane  from  Florida,  on  Atlantic  coast. 
]8!i2,Feb.  28, March  1.— Slormon  tbe  lakes— (Dew«y,  Beg. B«p.,  1853, p. 350;  Espy,  4th 

report.) 
March  S4.—StoTm  and  gale  on  the  lakes.— (Dewey,  p.  350.) 
April  l8,20.~OreatBtormoD  the  Atlantic  coBsC.—( Dewey,  p.  250.) 
April  30. — Tornado  at  New  HarDiDny,  Indiana. — (Chapplesmitb,  Sm.  Cont.,  vol.  7  ; 

Ain.J.,ii,23,p.l8;   Blodget,  p  4U4. ) 
Dec.  16. 17.— Gale  on  Lake  Michigan  in  the  night. 
1853,  July  1,  5  p.m.— Great  hail-stoim  in  New  York  City.— (Loomlf,  Am.  J.,  ii,  17,  p.  35; 

Pro.  Am.  Assoc.,  lH53,p.&6.) 
July  2.— Great  storm  in  WiscoQsiu. 
Sept.  6, 16.— Stoim  on  Atlantic  coast.— (Eedfield,  Am.  J,,  ii,  18,  pp.  1  and  176;  Blodget, 

p.  400.) 
Oct.  24.  —Great  gale  on  the  Atlantic  coast  and  ou  the  lakes.— (Dewey,  N.  Y.  Beg.  Bep., 

1854,  p,  301.) 
1854,Jan.  12.— Storm,  Saint  Lonis,  Chicago,  &«.;  also  in  Western  New  York.— (Dewey, 

Bep.  1855.  pp.  29(1, 294.) 
Jon.  30. — Storm  traced  from  Arkansas  to  New  England.    Tornado  at  Brandon,  Knoz 

County,  Ohio.— (Am.J.,ii,  I7,p.290;  O.  N.  8l«dd»rd,  Am.  J.,  U,  18,  p.  70i  Proc. 

Am.A*MC,lS64,p.l86;  Bnller,p.311;  Blodget,  p. 404.) 
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11^54,  Jan.  SO.— Tornado  in  WaabinKtoii  Conotj,  PeDaaylvBDift. 

Jan.  29— Storm  on  the  Ohio  Riiei.^(Dvwi-r,  1855,  p.  894,)  , 

Feb-  14.— Tornado  »tHBrTi8on,  Ohio.— CO.N.  Stoddard.  Am.  J., ii,80,p.Ifi1.) 
March  IT,  18.— Snow-Bqualli  and  burricane  on  Lakea  Erie  and  Ontario.— (DtwT.I-M, 

p.  303,  nod  IS55,p.a9ti.) 
Jan.  93.— Hurricaae  at  Hanteno,  Kankakee  Count?.  Illinoig.  l 

Sept.  9,11.— Storm  on  Atlantic  coast -Charlea ton,  Norfolk,  sod  Botton.— (Bddi:  I 
Fobs;:  Blodfret,  p.  40U.)  ! 

Nov.  13.— Storm  on  the  lakoa.— {Dewey.  1855.  p.  298.) 

1!^,  Jan.  4,6.— Storm  on  the  lakes.— (BlodBet,p.3e9.) 

April  2.— Great  snow-storm  in  New  York.— (Dewey,  1856,  p.  344.  J  I 

Sept.  18.— Violent  gale  on  Lwko  Michigan.  I 

Oct.  24.- Slonnon  Lake  Ontario.— (Dewey.  1856.  p.  347.) 

1856,  Ani;.  9.— Hurricane  at  New  Orleans  and  Boston.- (Blodt|et,p.400.) 
Aug.  25.—  Northeast  Hale  on  Lake  Hichiran.— (Graham  HarW  Report.) 
Aug.  30.— Hurricane  on  Gulf  coast— (Blodget.p.  400.) 

Oct.  14.- Heavy  blow  on  Lake  Micigan.— (Graham.) 
Oct.  23.— Heavy  blow  on  Lake  Micbi|[an. —(Graham.) 
Nov.  6.— Heavy  blow  on  Lake  Uicbigan.— (Graham.) 
iJec.  14.— Gale  from  the  west  on  Lake  Michigan.— (Graham.)  , 

1857,  Jan.  18 —Storm  on  Atlantic  coast,  ! 
April  1. — Gale  from  tbe  northeast  on  the  laket. 

JnDel3,4p.m.— Tornado  at  8chuyler,(nearUUca,)New  York.— (Am.  J..ii,84,p.^ 
Ann.  24.— Slronii  gale  from  nortliweel  on  Lake  llhitario. — (Orabam.) 
Sept.  7.— Gale  from  northeast  on  Lake  Ontario.- (Orabam.)  i 

Nov.  19.— Storm  at  Rochester,  New  York. 

1858,  March  17, 18.— Storm  in  Ohio  and  New  York. 
Ma;  31.— Gale  at  Chicago. 

July  11,21.— Storm  on  Lake  Ontario. -{Dewey,  Reg.  Rep.,  ltB8,p.233.) 

Aug.  18.— Heavy  gale  On  Lake  Ontario.— (Dewey,  p.  233.) 

Sept.  30.— Storm  on  tbe  lakes.— (Dewey.) 
1859,March  14, 18.— Stonn  trom  Teias  lo  New  Eagland.- (BesnlU  orileLObs.So:il-- 
nian  Inatilution,  vol.2,  p.  :S5.) 

March  28,29.  — Gale  from  north  and  northeast  on  Lake  Michigan.— (CoIomI  Gnlu 
Harbor  Report.) 

Sept.  ].— Storm  on  Lake  Superior. 

Sept.  17, 19— Storm  on  the  lakea.dcc- (Reanlts  of  Smithsonian  Met.  Obs.,T»:.:  ' 
331.) 

Sept.  16.— Gale  on  Lake  MichiRTin. 

Nov.  35. — Sturm  on  Ltike  Michigan. 
leeO.MayR— Storm  in  Wisconsin. 

May  21.— Tornado  at  Cincinnati.  Ohio. 

Nov.  1.2.— Storm  on  the  lakes  and  Atlintic— (Dewey.) 
1861,  Hay  19.- Northeast  storm  on  Lohe  Michigan. 

June  19.— Tornado  iu  Champaign  County,  Illinois,  at  4  p.  m. 

July  6. — Tornado  at  Rockford,  Freeport,  Warren,  Jtc.  Illinois. 

July  8.— Tornado,  at  2  a.  m.,  at  Oahkosh.  Wisconsin. 

Aug.  11.— Storm  and  flood  at  Chicago. 

Ang.  14.— Hnrricane  at  Key  Wesl.-(Hi»nl,  in  Am.  J.,  ii,  35,  p.  393.) 
]862.Hay  21.— Tornado  at  Wheeling,  &.C.,  West  Virginia. 

Ang.  10. — Tornado  at  Dubuque,  Iowa. 

1863,  Aug.  11.— Tornado  at  New  Lisbon,  Juoean  Connty,  Wiseon«la. 

Aug.  21  — Tornado  at  Buena  Vista.  Portage  Coonty,  Wisconsin,  1191^10. 

1864,  Jan.  I. — Hurricane  on  Lake  Superior.     Excessively  cold  weather  in  Wisconiiii. 
Sept.  2:<.— Tornado  at  Paris  and  Hatloon,  Illinois,  from  4  lo  5  p.  m. 

1865,  June  89.- Destiuctive  tornado  at  Viroqua,  Vemon  County,  Wisconsin. 

June  18.— Tornado  near  Red  Wing.   Minnesota ;    crossed   the  Uidinippi  Bin:  >= 
Diamond  Biuff. 

1866,  May  29.— Tornado  destroyecl  the  ligbt-honse  at  Bay  Point,  Port  B«yal  HtrUir. 
June  15. — Storm  and  hurricane  at  Winona,  Minnesota. 

Jone  17.-Gale  in  New  York  City. 

Sept.  20.— Severe  gale  on  the  lakes. 

Oci.21.— Hurricane  at  Indianapolis,  Indiana,  from  midnight  to  3  ft.  m. 

Dec.  26, 28.— Storm  on  the  lakes  and  Atlantic  coast. 

1867,  Jan.  20, 21. —Great  snowstorm  in  Middle  and  Eastern  States.  ,    , 
April  29, 10  a.  m.— Tornado  near  Tnscalooao,  Alabama.— (H.  S.  Whitfield,  Ant.  J-."-.- 


n,gi„-co3yGoOglc 


CHIEF   8IGNAL,-OFFICEB.  687 

1868,  March  17. — Hunicane  at  ChathBm,  nsat  Springfield,  IllinmB.     Extended  over  IHinoiB, 

Indiana,  &.c. 
May  3. — Hurricane  (or  tornado)  sear  MuBcatioe,  Iowa. 
Haj. — Tornado  on  the  Bifcbee  Kirer,  aoutb  of  Calambna,  HiBBiMippi,  and  acnME  Pick- 

ena  and  Tuaealooaa  Cauntiea,  Alabama. — (Whitfield,  Am.  J.,iil,2,p.97.} 
Aag.  ( IT  J)~-  Humcana  at  JaoesTiUe,  Witconiin. 

1869,  April  IH.— Tornado  at  Dubuqoe.  Iowa. 

April  19. — Hail-itorm  at  Saint  Louii,     Hurricane  at  Burlington,  lawn,  Indianapolis, 

May  28.— Tornado  at  Atheof,  Ohio.     Eail-atorm  at  Wheeling,  West  Virginia. 
Oct.  4.— Oale  at  Sackville,  Nei*  Brantwick.     Tidal  nave. 
L870,  Jan.  17.— Gale  on  Lake  Erie. 

Maj  17.— Oale  at  Saint  Panl,  Minnesota. 

Oct.  ]5. — Tornado  in  the  city  of  Milwaukee.     A  frightful  tornado  in  Southern  Ohio 

aud  Northern  Kentucky. 
Oct.  31  .—Tornado  in  the  evening;  at  Bellnlls,  BicUand  County,  Ohio. 
Oct.  ;n.— Violent  (onthweat  gate  on  the  lake«. 


Silt. — The  propeller  Mauistee,  damaged  in  the  Manittee  Biver,  b;  Btriking  a  wreck  left 
by  the  fire  in  October  last. 

34lh  to  3titb.— The  steamer  Iransidea  left  Milwaukee  for  Grand  Haven,  but  cotnpelied 
to  return,  being  covered  with  ice. 


Propeller  Favorite  broke  her  wheel  in  the  ice  at  Detroit. 

8th. — Propeller  Ironsides  reached  Grand  Haven  after  Beveral  daya'  detention  in  the  ice  off 
that  harbor. 

9th. — Propeller  Ironsides  broke  her  wheel  in  (he  ic«  on  Lake  Michigan,  there  being  more 
ice  than  ever  before  known  on  that  lake. 

10th. — Propeller  Favorite  broke  her  rudder  in  the  Detroit  Rirer. 

23d. — Barge  Saginaw  Bpmng  a  leak  at  Detroit ;  300  bushels  of  griun  damand. 

36lh. — Steamer  Ironsi^  burst  her  cylinder-head  on  her  paeuige  from  Milwankee  to 
Grand  Haven. 

ti7th.— Scow  Onward,  in  Detroit  Biver,  cat  through  by  s  mass  of  fioating  ice,  and  sunk 
in  9U  feet  of  water. 

29th. — Schoaoer  Len  Higby  drifted  ashore  tie«r  Milwaukee,  having  been  abandoned  by 
tba  crew  at  Little  Point  Sauble,  damaged  by  ice ;  total  loss. 

MARCH. 
2d.~~Tug  M.  I.  Mills  burned  at  Amhttrttbnrgh,  near  month  of  Detroit  Biver  j  damage 

$5,000. 

3d.— Schooner  Jason  Parker  driven  back  by  a  gale  from  Ashnapee  to  Manitowoc,  on 
Lake  Michigan. 

Feiry  steamer  Detroit  broke  ber  wheel  on  the  Detroit  Biver. 

7th. — Steamer  Ironsides  detained  by  ice  daring  a  violent  gale  on  Lake  Michigan. 

Schooner  Challenge  sprung  a  leak  at  Ludington,  on  Lake  MichigtiD. 

Scow  Ellen  Doak  and  Bcbooner  Jaaon  Parker  detained  by  ice  several  weeks  at  Mani- 

Propeller  Minsonri,  grain,  injured  by  ice  at  Maiden,  causing  a  bad  leak. 

Steamer  Maniatee  aground  at  Manistee  Harbor ;  goods  thrown  overboard. 

17th. —Propeller  Ironsides  agronud  several  hours  at  Milwaukee. 

Steam-barge  East  Saginaw  damaged  at  CenCreville  pier. 

30th,  (night.)- Schooner  Norib  Star  stranded   three   miles  north  of  Bacine,  in  a  snow- 

Scbooner  Two  Brothers  oehore  aonth  of  Kenostia ;  crew  jumped  ashore  from  Ibe  bowBpriL 
•Schooner  C.  L.  JuboBon  damaged  in  the  gale. 
Tag  Margaret  sunk  at  MUwanltee. 
Scow  Gtongh  and  Beady  tank  at  Toledo, 
f  Itt. — Propeller  Saiot  Joieph  had  ber  funiitiire  injured  by  rough  weather. 
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Sth. — Propeller  Baint  Joseph  d&maged  bj  fire  at  UilnaDk(>e. 

Propeller  Kivat  SogiDBw  aghoTB  on  the  weit  cout  of  Lake  Michigan, 

titb. — Propeller  Ironaides  detained  b^  fog  on  Lake  Hichif^, 

Scow  Lnnrel.  lumber,  bad  her  fore-booni  broken  at  nt([ht. 

titb.— Schooner  Horton  ashore  at  Michigan  City. 

9tb.— Schooner  Tempest  fiUwl  wiib  water  and  c*p«iBed  at  Milwaukee. 

Schooner  Toledo  lost  jib-boom  at  Milwaukee. 

Schooner  Worthington  lost  jib-boom  by  strikinf  a  bridge  in  Cleveland. 

Bsrf^  Agnes  Porter  aground  at  Milwaukee. 

nth.— Scow  Christie,  wood,  aabore  on  a  rock,  filled  with  water,  on  White  Fish  Po'mt.nonk 
of  Wolf  River,  Lake  Michigan, 

Schooner  Two  Charlies,  wood,  etmck  the  wuth  pier  at  Milwaukee,  at  II  p.  m.,  ioa 
southeast  gale,  and  capiized. 

Schoooer  Napoleon  lost  jib-boom  bj  collision  with  the  steamer  City  of  Toledo,  at  Mil- 
wank  ee. 

Schooner  H.  F.  Henry,  piovisions,  ran  agronnd  at  night  on   Fighting  Island,  in  the  Dc- 

1 2th.— Propeller  Truesdell  damaged  by  contact  with  a  bridge  at  Chicago. 

Scow  Planet  sunk  in  the  Maoistee  Biver. 

I3tb.— Barge  Filar  slightly  damaged  at  Milwaakee  by  contact  with  a  bridge. 

Propeller  Measeuger  strack  a  bar  at  Manistee,  aod  lost  rudder,  shoe,  and  anchor. 

^ow  Annie  Tomine  slniek  tbe  pier  at  Sheboygaa:  allerward  damaged  by  driftin; 
against  a  dock. 

Scow  Nettie  dismasted  in  a  gale  oS  Bass  Island,  Lake  Erie. 

14th. — Scow  Christie  sank  in  7  feet  of  water  at  Stony  Creek. 

Schooner  Union  lost  anchor  and  damaged  at  Manilowoc. 

Schoooner  Oame-Cock  damaged  at  Bailey's  Harbor,  on  Lake  Hiehigan. 

Steamer  Jay  Cooke  aligbtly  damaged  at  Put-in-Bay,  lAke  Erie. 

Bark  El  Dorado,  Ininber,  aground  at  Lndlngton;  lightened.  (Owing  to  low  water  in 
the  lukes.) 

Hchooner  Eva  M.  Cone  lost  foretop  on  Lake  Michigan. 

Scow  Minnie  Corlett  lost  two  of  tour  spars  which  slie  was  (owing  on  Lake  Micbigao. 

I5lh.— Schooner  Liberty  dashed  (o  pieces  on  the  pier  at  Milwaukee  early  this  mamiuc  in    1 
a  violent  iiorthesnt  gale  and  snow-storm.     One  man  (Nicholas  Thompson)  lost. 

Scow  Selt,  shinglen,  stranded  near  North  Point  light-house,  Milwaukee. 

Scow  Alaska  lost  deck-load  of  wood  near  Milwaukee. 

Steamer  Sheboygan  driven  back  to  Milwaukee  by  stress  of  weather. 

Propeller  Navanuo  sunk  at  tbe  pier  at  Chicago. 

Bark  Acorn,  schooners  Sardinia  and  Jones,  scows  Chapin  and  Ereuca,  and  the  badt  Tws 
Nellii^B  damaged  at  Chicaj^. 

Schooner  Kate  Lyons  lost  canvas  in  tbe  gals  on  Lake  Michigan. 

Schooner  J.  Bean  lost  fore-boom  on  Lake  Michigan. 

QeorgH  Williams,  cook,  drowned  from  the  propeller  Phil  Sheridan  at  Detroit. 

Propeller  Lady  Franklin,  with  iwo  scows  in  tow,  ran  ashore  in  the  Detndt  Blrer  Ibis  sfU^ 
noon  in  a  violent  snow-storm.  * 

Scow  Juno,  conl,  driven  ashore  at  Paniniular  Point,  near  Marble  Heftd  llgiil.  L*k«  Bris, 
in  a  north  east  storm 

Schooner  L.  W.  Perry,  Inmber,  agroond  on  Eellsy's  Island,  Lake  Erie. 

Schooner  C.  L.  Johnson  damaged  bj  collision  at  Manitowoc. 

Schooner  Charley  Hibbard  damaged  in  tbe  gale  on  Lake  HichimD. 

Scfaooner  C.  L.  Davis  damaged  by  collision  with  tbe  schooner  5m  Oem  at  MsDilowoe. 

Fish-boat  Ualtie  supposed  to  be  lost,  with  John  Babblneanx  and  his  son,  near  Haring 
Creek,  Fraukfort. 

Propeller  East  Saginaw  ashore  at  Soalh  Manltoo  Island. 

Scow  Mary  Jane  agronnd  at  Sandnsky  In  a  snow-storm. 

]6th. — Schooner  Oipsey  lost  main-boom  and  jib-boom  by  coUlsioB  at  CUcaga 

17th. — Bark  Cambridge  aground  in  the  Detroit  River. 

Scow  Industry  ashore  on  Saint  Joseph,  on  Lake  Michigan, 

I8ib. — Scbooner  James  Couch  lost  jih-boom  by  sirtking  a  bridge  at  Chicago. 

Schooner  Two  Brothers  injured  by  collision  with  tbe  Augnstns  Ford  at  Oswego. 

Steamer  Jay  Cooke  damaged  at  Detroit. 

Schooner  Active  ashore  and  full  of  water  al  Saint  Joseph.  ' 

■"-<  — Tug  Morey  broke  her  wheel  al  Oswego. 

.^.__      .._.   _.._, ,_  l_  __„!_! .s.  .i-gj^m 
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Steamer  Ottawa  damat^  wheel  id  the  Portage  Birer, 

Schooner  Ebenezer  lout  ber  yawl  on  L&ke  MtchtKan. 

Schooner  8.  H.  Kimball  nail  propeller  Michael  Groh  injured  by  eoU'uion  at  C1er«ltind. 

Scow  C.  C,  Batea  loal  gcow-toad  of  Iniuberon  I^ke  Michigan. 

SI  at.  ^Schooner  Speed  dunia^d  and  sunk  at  Keuoaha  on  Lake  Michigan. 

Steaut-barge  Anna  Launt  lubore  on  Colchester  Keef,  Lake  Brie. 

USd.— Svhooner  Eva  M.  Cune,  wood,  aabore  at  Port  Ulna,  on  Lake  Michigan. 

TuE  MoTtitor  aerioasly  damaged  by  flrx  at  Cbicapi. 

SStT— Srhooner  Concord  aground  in  the  Detroit  Hiver. 

Bnrk  Alice,  coal,  struck  a  rock  in  the  Detroit  River  and  sunk. 

<MaDy  accidentH  on  account  of  the  UDuanally  low  water  of  th«  lake*-) 

silth.— SrhooDer  P.  Haydeu  ashore  ten  miles  north  of  Whitehall,  Lake  Michigan. 

titilh. — Schooner  Guiding  Star  ashore  at  Morgan's  Point.  Lake  Brie. 

S7, — Several  vessels  damaged  bj  ice  near  Kingston,  Lake  Ontario. 

Schooner  Mail  ashore  at  Fiah  Point,  Lake  Ontario. 

ToK  Lady  Franklin  went  ashore  at  2  a.  m.  on  Gull  Point.  Lake  Ontario. 

Svboonera  Ireue  and  W.  W.  Grant  slightly  damaged  by  collision  an  I^ke  Ontario. 

Propeller  Bmpini  State  aground  on  the  Saint  Clair  Flats. 

8i:hoaner  Dane  damaged  l>y  collision  at  Toledo. 

Barge  Banner  aground  al  Che  month  of  Swan  Creek, 

Schooners  Kate  L.  Bruce  and  H.  Raud  injured  by  collision  at<!bicago. 

29tb. — Steamer  Marine  City  and  schooner  Owasco  injured  by  Cflllision  at  Detroit. 

Ilarge  Bircliard  sunk  (at  night)  at  East  SaE-inaw, 

Scuw  Louisa  loat  Jib-buom  in  »  blow  on  Lake  Michigan. 

ItOtb.— Scbooner  W.  H.  Chamnan  lost  a  spar  by  collision  at  Milwaukee. 

Scow  Agnes  aground  in  the  Detroit  Kiver. 

Steam-barge  UcKerrell  damaged  bj  collision  at  Bear  Creek. 

Barge  Jeuuie  Graham  capsizul  on  Lake  Haron.     A  sailor  and  the  cook  were  drowned. 

Schuoner  Jane  McLeod  ashore  on  Bast  Sister  Island,  Lake  Erin. 

Schooner  Kate  Gillett  aground  near  Maiden. 

Schooner  Fauuia  Campbell,  lumber,  capsiied  in  a  eqnall  on  Lake  Huron.     The  captain 

n  the  Manistee  River. 

1st. — Three  fish- boats  capeiEed  by  the  gale  in  Saginaw  Bay ;  all  saved. 

Veiisel  injured  at  Boffalo  by  ice  ;  carried  by  the  current  in  the  harbor. 

Bark  Lottie  Wolf  damaged  by  collision  at  Chicago. 

Schooner  Kate  Gillett  hard  aground  at  Maiden. 

Scow  Saint  Stephen  aground  at  Detroit. 

Schooner  Bliia  badly  damaged  by  collision  on  Lake  Michigan. 

'2ii. — Sever^  barges  with  lumber  broke  away  on  Lake  Huron,  owing  to  the  heavy  sea  tbii 
evening. 

Propeller  Empire  State  agronnd  in  Milwaukee  Harbor. 

Schooner  Napoleon  ashore  near  Stony  Creek  on  Little  Point  Sanble.  Lake  Michigan. 

3d. — Ferry-boat  damaged  by  ice  between  Fort  Erie  and  Buffalo. 

Schooner  £.  M,  Carrington.  lumber,  ashore  at  head  of  Belle  Isle,  Detroit  Biver. 

Barge  Enterprise,  Inmber,  sunk  by  collision  at  East  Saginaw, 

4 tb.— Schooners  Fitzh'ue  and  William  Sanderson  injured  by  collision  at  Port  Colbome. 

Schooner  Red,  White,  and  Blue  damaged  by  colliiion  with  the  Maria  Martin  on  the  Soiut 
Cli^r  Flats. 

Schooner  Miama  Belle,  salt,  sunk  on  Gusin  Reef,  near  Monroe,  Lake  Erie. 

Propeller  Philadelphia  d»maged  by  ice  at  Buffalo. 

Schooner  Saint  Andrew  aground  in  Detroit  River. 

Schooner  Maria  Sban,  lumber,  sprung  a  teak  in  the  Welland  Canal. 

Schooner  Persia,  com,  osbore  at  Silkirk  Point,  near  Port  Colbome,  Lake  Brie. 

ScboDuer  Bob  Wilson,  barley,  and  William  John,  bollaal,  ashore  at  Northport,  near 
Kingston,  Lake  Ontario. 

Scliuouei  Onward  sprung  a  leak  in  the  Welland  Canal. 

Schooner  W.  O.  Brown  ashore  in  the  Detroit  River. 

S-'hoouera  Evaline,  Powhatan,  and  Czar  damaged  by  collision  o: 

■  ■     ■'  .aunt-  ■  '■ 


at  Jib  .    . 
Sth.— ScbooDOT  Bnena  Vista  dismasted  n< 
6lh  — Thomas  Sexton,  seaman,  drowned  from  the  schooner  Jennie  and  Annie,  near  Loii([ 
Point,  on  Lake  Erie. 
7th. — Steamer  Reynolds  damased  on  a  hidden  rock  at  Pine  River. 
Schooiiers  Jeuuie  Mullen  and  Mediator  injured  by  collision  in  Wolland  CanaL 
Barges  D.  P.  Rhodes  and  G.  H.  Illaley  aground  on  the  Saint  Clair  Flats.  -.  , 
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Scboonisr  Late  Breeie  pftrlUlly  i)ienia(ited  on  Liske  Haron. 

Scliooner  Eliis  Fisher  aground  on  Mill  Point,  Lake  Ontario. 

SchooQor  RuBHel  Dart,  wheat,  sunk  at  Port  Colborne. 

8lh.— Schooner  Forsat  May  »unk  by  collision  with  propeller  Empire  State,  new  Keller'; 

Captain  John  Reed  drowned  from  the  bark  John  Breden  at  Buffalo. 

Bark  Vanderbllt  aiid  schooners  City  of  the  Siraitg,  Hang  Crocker,  and  Pen?  Hanul 
damaged  hy  gronndiur  and  collision  near  the  mouth  ol  tlie  Delrnit  River. 

9th,— The  yawl  of  tie  schooner  H.  C,  Winslow  crunbed  at  Milwaukee. 

Tue  Compound  exploded  her  holler  and  sunk  near  Buffalo. 

Buffalo  Harbor  blockaded  bj  ice  blown  in  by  tbe  gala. 

Samuel  Krnmm  drowned,  from  the  barge  S.  Gardner,  at  Bay  City. 

lUtb.— Scows  Fannie  and  Forest  Maid  sunk,  by  collision  with  tbe  Granite  State,  nn' 
Kelley's  Island. 

George  Burridge  died  from  injuries  received  from  the  elploaion  of  the  tng  Compound, 

Propeller  Nebraska  broke  ber  rudder  near  Marine  City, 

Schooner  J.  B.  Penfield  damaged  at  Oswego. 

Schooner  Clara  Parker,  coal,  aground,  forced  ashore  by  ice  on  Gose  Seef,  Caoadc,  jei::- 
Boned  part  of  her  cargo. 

Tug  Wales  fast  on  a  roek  at  month  of  Muskoga  Kiver,  Georgian  Baj. 

Illh. — Bark  P.  8.  Marsh  lost  jib-boom  at  Chicago. 

Vesaels  injured  by  the  gale  at  Cleveland. 

Bar^  Somerset,  lumber,  wrecked  off  Monroe,  Lake  Erie. 

Bark  Sweet  aground  at  Wind-mill  Point,  Canada,  on  Lake  Erie. 

Bark  Newsboy  darned  in  Detroit  River. 

Schooner  Star  of  tbe  North,  railroad  ties,  capsiied  in  a  squall  iu  tbe  aftenuHin,  &B  fur. 
KU  Pellee, 

Barge  Cronies  lost  anchors  in  a  gale  on  Lake  Erie. 

Propeller  City  of  Boston  damaged  by  collision  with  Ibe  bark  Sea  Gull  in  tbe  VTelliu,' 
Canal. 

Propeller  Michigan  damaged  by  ice  on  Lake  Erie. 

Sc^hoollora  James  Plait  and  Mont  Blanc  damaged  b;  being  blown  agalaBi  tbe  docli  i: 
Windsor  in  a  squall  this  afternoon. 

Schooner  Ashtabula  damaged  by  collision,  near  Chicago. 

Tugs  Biauiarck  and  olhets  injured  by  ice  at  Buffalo. 

Propalier  Atlantic  delayed  twenty-four  hours  iu  the  Saint  Cliir  River. 

Steamer  Union  broke  ber  shaft  on  Green  Bay. 

Barges  Dauntless  and  Wanda  aground  on  Lake  Saint  Francia. 

Schooner  Jennie  Bell  injured  by  collision  at  Milwaukee. 

Balk  Era^tuB  Coming  compelled  to  lighten  in  crusaiiig  Saint  Clair  Flats,  owing  la  I" 
water  in  the  lakes,     (Vessels  carrying  lighter  loads  on  that  account.) 

I'Jtb.  ^Propeller  Buffalo  filled  with  water  in  the  ice  near  Buffalo;  was  towed  ashore  ucL 
damaged. 

Propeller  Atlantic,  ashore  at  Elk  Isluid,  Detroit  River. 

Propeller-barge  Dubuque,  with  a  tow  of  barges,  aground  in  the  Detroit  Hirer. 

Schooner  Perrv  Hannah  damaged  at  the  mouth  of  the  Detroit  River. 

]:<tli,— Tugs  Miller.  O.  B.  Greene,  and  Mary  McLane,  damaged  by  colliaion  at  CLiFif 

Henry  McGujnn  drowned  from  the  propeller  Saint  Lawrence,  near  Kingston. 

141h. — Barge  Ocean,  lomber,  on  a  reet^in  Niagara  Biver. 

Schooners  Tempeat  and  Josephioa  ashore  near  Point  au  Pellee. 

Scow  Mary  Jane  aground  on  Lake  Erie. 

l5tb.~.Schooner  William  Young,  coal,  sunk  upon  a  reef  near  Buffalo,  a  tng  entauglcu;: 
ice  having  abandoned  her. 

Propeller  Winslow  damaged  and  delayed  on  Lake  Erie. 

Several  vessels  injured  at  Buffalo  on  account  of  tbe  blockade  of  ico. 

16th. — Schooner  Truman  Hdsh  dismaaled  in  passing  abridge  in  Chicago. 

Schooner  Wyoming  snnk  on  the  Horvesfaoe  Reef  near  Buffalo. 

17lb.— An  easterly  wind  cleared  the  ice  from  the  harbor  a(  Buffalo. 

Tug  Champion  damaged  by  the  ice  at  Buffalo. 

Schooner  Josephine  ashore  !n  a  dense  smoke  on  Point  au  Pellee. 

Schooner  Sweet  Home  lost  a  man  overboard,  a  seaman  named  Kilroy,  at  Hamilton. 

18tb, — Navigation  of  Lake  Huron  rendered  dangerous  by  smoke  of  burning  foresti. 

Propeller  Ontonagon  ashore  in  a  fog  this  morning  in  the  Straits  of  Hackinac. 

Barge  Fnlton,  lumber,  sunk  at  Wenono,  Lake  Ilnron. 

Schooner  Ethan  Allen  had  cargo  of  com  wet  in  bad  weather  on  Lake  Huron. 

At  1 1  o'clock  a  wind-storm  at  Buffalo  drove  vessels  bai^k  to  port. 

Propeller  City  of  Traverse  hard  aground   on   Solnl   Clair  Flats,  and  again  on  VttA 

]9ih.— Schooner  Mary  B,  Hile  aground  on  a  reef  and  leaking. 
Schooner  Levi  Grant  damaged  by  collision  at  Milwaukee. 
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fSrlioonrr  Hubbard  became  leaky  oil  Lake  Hicliif^u. 

SihiWiier  Keiiilcss  iniiiied  bj  rnnning  upon  her  anchor  at  Hacine. 

IlsiKS  Moniinr.  -alt,  a«lior«  at  RounJ  InlnnJ.  Sliaiis  of  Mackinac. 

Propeller  Itisho  injured  maehiiiery  at  Buffjio, 

Barge  EDipice  Stale,  lumber,  aground  on  Bqiiaw  Island,  Dear  Tonawanda,  haviuo;  loat  hsr 

iklioooer  Ma^le.  coal.  a.ihore  at  Hariznld's  Point,  Lake  Ontario. 

Tug  Margaret  damaged  bj  cnllision  with  iichooner  Nnpolson,  Hi  Mauistce. 

Steam  hanye  Eaitt  Sagiuaw  disabled  her  □lacbiiier;  near  Manitowoc 

I'roprllei  Sniut  LuujH  broke  lier  maclilaery  at  £rie.  PitDriajlvania. 

Stbuouer  Elban  Allen  delaiiitid  b/  heavy  weather  on  Lake  Erie  by  ice  at  Buffalo. 

Al  oieht  the  propeller  Merchant,  merchandise,  eaiik  on  Bar  Point,  near  the  mouth  of  the 
Df-lruit  Hirer.     Loss,  glU,OOU. 

Barge  Detroit  agroand  on  Peach  Iiland,  Lake  Saint  Clair. 

1'iigB  Stranger,  tjiktellil*-,  and  Chainpiua,  bnrke  whoels  in  the  ice  at  Buffalo. 

tidiuoaer  Helen  Uloi>d  I oit  jib-boom  near  Cliii-ago. 

,*^l;i>uueT  Hero  waterlogged  neat  Cbiea^. 

f^chuoner  American  loat  Tier  jib-boom  at  Oavrego. 

Propeller  East  Saffanaw  broke  down  near  Maiiiluwoc. 

Sclioouer  Temprat  ashore  at  Point  au  Pellee. 

Stiioouers  Petrel  and  Ijoriuda  severely  injured  by  collision,  in  a  dense  fog  this  morning,  off 
Uiukegon,  Lake  Michigan. 

rru|i«ller  Manistee  and  schooner  Robinson  dama^d  by  co1lii>ion  on  Lake  Michigan. 

^I«t. — A  number  of  vessels  detained  by  grouuilin^  on  theSaiul  Clair  Hats. 

'■tid. — Schooner  Cenlurian  ashore  near  (uckwell.  Lake  Outario,  SOU  busbets  wheat  wet. 

Steam-barge  Detroit  i^^ronnd  in  Detroit  River. 

friiprller  lluriingloD  ashore  on  Charity  Liland.  Saginaw  Bay. 

:£<d.~6cb<<uner  Hultie  Johnson,  coal,  aground  in  the  Milwaukee  Kiver.   . 

Bar^e  Fulton  sunk  at  Winona,  in  Saginaw  Bay. 

Si'huoners  Arab  aud  K,  B.  Hubbard  arrived  at  Chioigo  leaking. 

I'topeller  Colorado  on  a  rocky  shore  at  Point  Sturge m.  Lake  EtSo. 

^lih  — Schooner  S.  RobiDsoii,  16,UUU  bushels  of  coin,  was  run  into  and  sank  in  Lake 
Michigan,  In  a  deuse  fo^. 

Pri)peller  Kitty  Hoyt  liamaged  by  striking  a  log  near  Ray  City. 

Sleaiii-barge  East  Saginaw,  luiiibcr,  went  nsboco  and  materially  damaged  on  the  Pancake 
^lll<Bls,  near  Manitowoc 

Piopellcr  Enterprise  itshore  at  South  Bay  Point. 

f'rligoner  Mail  io«t  iib-boiiin  by  collision  at  Oswego. 

.''('liiHiuer  Bahama  broke  her  rudder  on  Lake  Erie. 

Tiig  SwecpstHkes  aground  at  Port  Edward. 

Si'liuoner  Colunol  Cuuk  aabore  on  Forty  Hile  Point,  Lake  Huron. 

'.fiith.— At  H)  p.  m.  a  heavy  squall  on  Lake  Michignn. 

i^rliooner  Flea  damaged  in  the  s<|iiall  on  Lake  Mii-liigaD. 

Si'huoner  Hero  sprung  a  leak  and  put  back  to  port. 

^I'houuer  Ilurvest  Hoine,  rulroad  iron,  sprung  a  leak  on  Lake  Erie. 

I^ihoouer  Netia  Weaver  damajfod  on  Lake  Erie,  at  night. 

fi'liooner  Marnnette,  com,  sprung  a  leak  on  Lake  Ontario. 

N'ti'ioner  Star  of  the  Nortli,  railroad  iron,  sunk  near  Point  au  Pellee. 

)«thooner  Uan  Tindall,  lumber,  ashore  near  Manitowoc, 

fitK— .Schuoners  S,  Bates,  Mary  Collins,  Swallow,  aud  Flying  Cloud  damaged  by  colli 

llnrge  Guiding  Star  damaged  by  collision  with  (he  ferry-boat  Great  Western,  at  Detroii. 

Till;  H.  P.  Smith  hunied  to  the  water's  edge  at  Portsnioiitb,  Saginaw  River,  value  t4 ,.000. 

•E-ili.  —  E.  B.  Sackrider  jumped  from  the  steamer  Winalow  and  was  drowned. 

Tuj;  Frank  Uule  damaged  by  fire  at  Sheboygan,  (S'JUU.) 

:i>>tli.— Schooner  .Toaephine  and  tug  Itananm  considerably  damaged  by  collision. 

Propeller  Saint  Lonis  aground  in  t^e  new  canal  at  Saint  Clair  Flats. 

Si'houuer  Evergreen  ashore  In  a  dense  fog  near  Saugaluck,  Lake  Michigan. 

-Il-t. — Bark  Nelson  aud  schooner  Page  aground  in  the  harbor  at  Milwaukee. 

Schooner  Irene  struck  a  rock  and  aprung  a  leak. 

The  low  stngo  of  water  in  the  lakes  in  the  early  part  of  the  year  11^2,  which  hia  caused 
•0  luauy  of  the  disasters  to  shipping,  is  a  direct  result  of  the  diminished  raiu-fall  and  io- 
[:rFH9«d  evaporation  of  the  latter  part  of  the  preceding  year. 

Tbv  mean  level  of  Lake  Michigan,  as  shown  by  observations  made  by  me  at  Milwaukee 
lariii);  the  uiontb  of  May,  l-fJ'i,  waa  one  inch  briuw  the  city  zero  of  street  gradea  ;  the 
)v>.ni|;^  level  during  the  same  month  for  the  paat  twenty-six  years  was  one  foot  and  five 
Inchea  above  that  sero. 

The  amonat  of  rain-fall  in  September,  im,  at  Milwaukee,  was  but  Utile  more  than  half 
tn  incli.  while  The  average  for  lwen>y-nine  years  was  nearly  tno  inches.  The  aiiionnt  of 
'  vkpuration  from  Ibe  surface  of  au  exposed  basiu  of  water  during  the  months  of  Scptembvr, 
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lat. — A  <1enge  fog  on  Lake  Michigan. 

^hooner  Faaliion  lost  her  jib-boom  »t  Chicngo. 

Brig  Pit(;[ini  and  schooner  Bridgewater  (lamaged  at  ChiCMCO- 

Sd. — Brig  MenuDionee  and  flchooiier  Atlanta  damaged  on  hiike  Michigan  Dear  Chicago. 

Tug  Quayle  brolie  her  urunk  in  the  Suint  Croix  River. 

Tug  Goudnow  bruke  lior  crank  in  the  Detroit  River. 

Scliuouer  Alva  Bradish  aground  in  llix  Detroit  River. 

A  number  of  vesaele  aground  on  the  Saint  Clair  Flats. 

3d. — SteauiHhip  Gordon  Campbell  aground  this  morning  on  the  SainI  Clair  Flats. 

John  Goodrow  drowned  from  the  scow  Buffalo  on  Lake  Ontario. 

Tog  American  Eagle  aground  at  Milwaukee. 

Schooner  Toledo  damaged  by  colliBion  at  Milwaukee. 

Schooner  Tom  SImms.  grain,  aground  al  Kiugeton,  Lake  Ontario, 

4th.— Stenmer  Dove  damaged  hy  6re  at  Maiden. 

Tug  L.  U.  Boole  burst  her  steHU)-pi|>e  at  Pentwater,  Lake  Michigan,  while  towing  lit 

hooner  North  Star,  lumber:  both  drifted  ashore,  end  tlte  tug  sunk. 

Dark  American  Giant  lost  25,000  staves,  and  became  water-logged  above  Port  Stank;. 

James  Keyee,  sailor,  drowned  from  the  scow  Joseph  Wright,  near  Clevelaiad. 

Steamer  Kingston  burned  to  the  water's  edge,  off  Grenadier  lalaud,  eiglil«Ba  inilet  Fini 

roi-kville;  Mrs.  Dr.  Jones  drowned. 

Tug  J.  T.  Ransom  capsized  in  Niagara  River,  and  Ira  Hanson  and Smith  drawiwd. 

6th. — Propeller  Cujahoga  ashore  on  Beaver  Island. 

Schooner  Millard  Fillmore  on  Hog  Island  Reef,  in  the  straits  of  Mackinac 
7tli. — Barge  Mary  Barton  struck  a  snag,  causing  a  leak,  near  Bay  City. 
Bark  Colonel  Ellsworth,  corn,  ashore  near  Point  Albino  and  filled  with  water  in  ihici 
weather,  at  n' 


foggy 
Scbc 


;r  Jennie  Graham  cutsized,  and  one  of  hercrew  drowned, 
uck  liy  I   ' 


arder  struck  Liy  a  heavy  squall  on  Black  River,  Lake  Erie,  and  damacei 
Kib. — Schooner  Philo  Scoville,  ccal.  becalmed,  and  drifted  upon  Rose's  Reef,  near  BoSilil. 
9lh. — Tug  Bismarck  broke  her  wheal  at  Racine. 
Barge  Emma  E.  Tyson  ran  aground  al  Racine  and  became  leaky;  3,000  bnihels  ccn 

PtepeDer  Union  lately  ashore  on  Strawberry  Reef,  Oreen  Bay,  now  on  Laughing  Wlut^ 
fish  Reef,  twenty-four  miles  below  Marquette,  Lake  Superior,  at  2  a.  m.,  iu  ft  deoae  fuf- 

Scbuoner  C.  Meors  aground  at  Buffalo. 

Schooner  Cascade  ashore  on  Laughing  WhiteEsh  Reef,  Lake  Superior. 

luth  — Slaamer  Mary  Ward  hard  aground  at  mouth  of  the  river  Thames. 

Schooner  Moses  ashore  in  the  Detroit  River. 

Schooner  Canadian  lost  her  jib-boom  by  coUieiou  with  the  Frank  D.  Baker  at  Oswt^ 

Scow  Aunt  Rulh  ashore  .lix  miles  above  Round  Eaa. 

Itfh. — Scow  A.  Rust  damaged  by  collisiou  at  Chicago. 

Bark  Racine,  railroad  iron,  sprung  a  leak  on  Lake  hrie  and  returned  to  Buffalo. 

]^th.— Propeller  Cuba  hard  aerouod  in  old  channel.  Sunt  Clair  Flats.  * 

Steamer  Clara  damaged  by  collisiou  iu  Detroit  River. 

13lb.— Two  tows  aground  on  the  Saint  Clair  Flats. 

Scow  Martin  damaged  by  lightning  shortly  after  noon  at  Windsor. 

Tug  Frank  Geele  slightly  damaged  by  Sre  at  Sbeboymn. 

Berk  Sweepstakes  struck  an  obstruction  in  Sagiuaw  Bay  and  filled  with  water. 

A  lemaikable  tidal  wave  on  the  lakes  on  the  12th  and  13th.  At  Oswego  at  3.30  p.  m.of 
the  I3tb. 


Schooner  Forwarder,  lumber,  aground  iu  Detroit  Biv.. 

18ih.— Schooner  Glen  Cuyler,  staves,  lost  foremast  by  collision  with  the  scow  Bnnlerii 
Uanitowoc. 

Propeller  J.  L,  Hurd  aground  several  days  in  South  Reach,  Sunt  Cl^  Hirer. 

lUth. — Schooner  Alviu  Bronson  damaged  by  collision  at  Chicago. 

Propeller  Missouri,  sail,  aground  in  Saginaw  River. 

Back  Tanner,  coat,  aground  on  Two  Rivera  Point,  Lake  Michigan. 

Schooner  Mary  Haltie,  lumber,  ashore  in  Detroit  River. 

Schooner  Gem  of  the  Lakes,  brick,  sunk  at  Clevuland. 

StOtli.— Schooner  Jamaica  struck  (at  mast-bead  suddenly,  at  noon,  without  waniiiv)^f  ' 
tornado  and  instantly  capsized,  otf  Rock  Falls  on  Lake  Huron.  Kliaa  Headington  drowaeil' 
£igbEeen  tbou^aud  bushels  ol  wheat  daiuagtd. 
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Swvr  Monoltin  Maid,  coal,  became  leaky  on  L%ke  Erie. 

Bai^  Sagiiiaw,  timber,  stTUfk  a-i  obstruction  near  Saint  Calharina'a  anil  sonk, 

SchiHiDcr  Liirinila  Van  Viilkeoburg  and  an  uoknowu  vessel  lost  all  their  canTU  in  a 
tornado  on  Luke  Huron. 

diat.— Tng  Hunter  «unk  <□  H  feet  of  water  bj-  colliaion  on  Lake  Huron. 

'Hi. — A  fivel  of  Teasels  paased  Detroit,  having  been  detained  b;  calms  and  fo^  f  jr  whole 
dayi' ;  some  were  leakj. 

.S^faoouer  Imperial.  Inmber,  damaged  b;  collisioD  wlib  the.  bark  J  3.  Anstia,  neni  Death's 
Diior,  Lake  ■•'  '  ' 


ScbooDer  Purtlaiicl,  crain,  ashore  on  Colchester  Reef,  Lake  Erie. 
Steamer  Maion  and  barifo 


Giant,  slates,  sKroond  on  Carrotton  Bar,  Baginaw 
Bark  J.  8.  Anatin  eirnck  hy  ligbtniDg  this  momlnf;  id  the  atralls  of  Mackinac ;  two  men 

Micliael  Morriiey,  engineer  of  the  tug  Magnolia,  drowned  at  La  Salle. 

^Id. — An  unknown  vessel  lost  her  jib-boom  bj  collition  with  the  schooner  Delas  De  Wolf 
on  Lake  Michigan. 

Tug  L.  B.  .Tohnoon  and  steam  bar)^  East  Saginaw  damsffed  bj  coUiiiion  at  Chicago. 

Canal-boBl  liu.iaet  Smith.  Inniiter,  capsized  and  lost  deck-load  at  Buffalo. 

Tag  Bob  Anderson  broke  both  her  cjliuder- beads  on  the  Siiint  Clair  RlTer. 

Tvg  Niagara  exploded  her  steam-pipe  at  Detroit.     James  De  Otsaj,  deck-hand,  killed. 

Schooner  Algciiiie,  iron  ore,  damaged  bj  collision  with  steam  bargti  Kobert  Holleo  at 
Cleveland. 

'i4th. — Bark  .1.  S.  Anetin,  cos1,  damaged  bj  collision  on  Lake  Michigan,  near  Hilwankee. 

Si'liuoner  Tuledu  crushed  her  yawl  in  the  Milwaukee  River. 

Schooner  William  G.  Grant,  coal,  sprtinr  a  leak  on  Lake  Michi|;an. 

Schooner  Mary  stmch  a  snag  ia  Lake  Michigan,  slightly  damaged. 

3.'>th.— Schooner  Louise  Meeker  damaged  by  striking  a  bridge  at  Chicago. 

Schooner*  Azut.  Apprentice  Boy,  aud  Hontauk  damaged  by  coUiaion  at  Chicago. 

Propeller  Rocket  aground  in  East  Kiver,  Green  Bay.  in  a  fog. 

Steamer  Marine  City  ashore  near  Bark  She  '    '      " 

Z7lb.— Bark  City  of  PaiuesTille,  iron  ore,  i 
Given  Bay. 

Tug  Mystic  broke  her  crank -pin  near  Port  Huron. 

ii'^tta  —Propeller  Georgian  damaged  by  fire  at  Buffalo. 

Tng  Merchant  sunk  by  collision  with  the  prapctier  Ironsidea  at  Orand  Haven. 

Propeller  I'lrrlesa  ashore  near  Bay  City. 

Stith. — Schduiier  Japan,  lumber,  ashore  near  9pider  Island,  Lake  Michigan. 

Barge  (Jruw  ashore  at  Stony  Island. 

Propeller  Jay  Gould  aground  at  Kcone. 

30ih. — Bark  City  of  Milwaukee  lost  her  mizzen-mast  by  coUision  with  the  schooner  L.  8. 
Hammond  al  Milwaukee. 

Propeller  S.  D.  Caldwell  ashore  at  Haobinac 

Tng  Benton,  damaged  by  fire  at  Saginaw  River, 

JVLV. 

1st. — Propeller  Montana,  wheat  and  fli'ur,  aground  at  Milwaukee. 

Schooner  W.J.  Whaling  lost  jib-boom  by  Collision  in  the  Chicago  River. 

Propeller  East  aground  in  the  Middle  Chnsnel,  opposite  Gsnaogue,  and  became  leaky, 

2d.— Tug  Jennie  Bell  damaged  by  beiug  struck  by  the  propeller  Philadelphia  at  Detroit. 

Steamer  Grace  Puwner  (sixty-oieht  tons)  burned  to  the  water's  edge  at  Beaver  Island; 
Geoi^  BnrtowB,  mate,  burned  to  death. 

3d.— Tug  J.  I).  Masters  damaged  her  machinery  at  Port  Huron. 

Schooner  Sea  Bird  slightly  damaged  by  collision  at  Detroit. 

4th.— Propeller  B.  F.  Wade  ashore  at  Waukegan. 

Tobias  TounessBu  drowned  from  the  schooner  Geo.  C.  Finney  at  Kingston. 

&th.— Scow  Hanson.  lsi,()00  bricks,  cut  Id  two  and  immediately  sank  by  collision  with  the 
propeller  Toledo  at  Port  Huron. 

6th.— Barsc  Louisa  Bun  sunk  En  Chicago  River. 

Schooner  Tierald  water-logged  by  collision  with  the  achooner  Kelchnm  off  Chicago. 

Propeller  Gordon  Campbell  damngvd  by  a  login  her  wheel  at  Milwankee. 

Propeller  City  of  Cleveland  bad  lier  cargo  of  wool  mattia^ae s  accidentally  satnraled  with 
linseed  oil  causing  spontaneous  combustion. 

dth.— Scow  Sea  Bird  lost  both  masts  aud  bowsprit  by  collision  at  Detroit. 

Tog  Kate  Moffatt  broke  her  machinery  and  was  towed  to  Detroit. 

Tog  W.  A.  Hooie  broke  her  wheel  at  Buffalo. 

Propeller  St,  Lawrence  broke  her  piston-head  at  Kingston. 

Propeller  Java  slovea  hole  in  her  bow  at  Clevebuid;  eke  afterward  broke  her  machbHIf, 
and  went  to  Detroit  for  repairs.  i  ^ 
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9tb.— Steam -biTfre  Henry  Howard  broke  her  bed-plsla  at  Port  Hnroo. 

William  Barry,  b^Iot,  drowned  from  the  ichooaer  Minaie  SUtuon,  near  Bi;  Smma 
Island,  Green  Bay. 

10th.— Propeller  W.  M.  Tweed  a^onnd  three  hours  at  Cfairaeo. 

13th. — Propeller  BerCachy  loosen^  her  wheel  at  Depere.  and  was  lowed  to  Uilvuttm, 

13th.— John  Leitch  drowned  from  the  steani-barge  Wm.  Cowie  at  Salot  Clair. 

I4tb.—Tu(r  H.  N.  Martin  damn^  her  wheel  at  Cleveland. 

15th.— BchoonerB  Whirlwind  and  Col.  Glover  damaged  bj  coIUbJod  at  Mllwankea. 

Tag  Sol  Rummage  disabled  machinery  near  Detroit. 

Tag  Scott  broke  her  wheel  on  a  sunken  log  at  Cleveland. 

16th. — Steamer  Metropolis  damaged  at  Fentwatrr. 

Propeller  Truesdfll  broke  her  machinery  on  Greeu  Bay :  towed  to  Egcanaha. 

Bark  Nelson  struck  upon  a  reef  in  the  Straits  of  Macklnao. 

17th. — Steamer  Manitoba  struck  a  rock  near  Mlchipecoten  Island,  Lake 'SapeiiM,  u 
sunk  in  12  feet  of  water. 

Steam  barge  Glascon  hard  af^roand  on  Saint  Clair  Flala. 

Steamer  Evening'  Star  broke  her  pleton-head  on  Lake  Erie. 

Bark  H.  Bissell  struck  a  rock  in  the  Niagara  River,  causing  a  leak. 

ItJth.— A  tow  of  barges  seen  adrift  off  ForeBlville,  Lake  HnroD. 

Tng  Cbampion  burned  and  scuttled  at  Detroit. 

A  fish-boat  itmck  by  a  squall  near  Mackinac  and  damaged;  men  eihansted. 

Steamer  John  Sherman  asbore  in  Detroit  River. 

Tbomae  Halbrook  drowned  from  the  propeller  FountBio  City,  near  Charlevoii. 

Scow  Ino  dismasted  in  a  north -northwest  storm  on  Lake  Erie,  off  Aahtabnia. 

Steam-barge  Henry  Howard  disabled  on  Lake  Huron. 

Schooner  Pelican  agronnd  on  the  Baiot  Clair  Flats. 

20tfa.— Scow  Nellie  damaged  by  collision  with  the  scboonet  J.B.Wilber,  in  the  tiif 
Clair  River. 

Schooner  Anglo  Saxon  ashore  at  Forty  Mile  Point,  Lake  Huron  r  jettiioDed  nilratJ  int 

Steam-barge  Henry  Howard,  lumber,  broke  her  machinery  on  Lake  Huron. 

Steam-barge  Charles  Reitz  broke  her  wheel  near  Oratoit. 

Schooner  C.  G.  Breed,  coal,  agronnd  on  a  reef  at  Fox  Point,  twelve  miles  noitk  sf  It  - 
waakee. 

Tu^  Tempest  lost  a  scow,  Isden  with  machinery.  In  a  fog  near  Copper  Hsfbw.  Li^' 
Superior,  which  is  supposed  to  be  foundered. 

Slut. — A  son  of  Julins  Sumner  drowned  from  the  propeller  Pacific,  in  Saginaw  Ba;. 

Tng  Hunter  Hunk  by  collision  in  9  feet  of  water  in  Lake  Michigan. 

S2d. — Propeller  Oiontes  broke  her  shall  at  Harrisonville  on  Lake  Hnron. 

Tug  Harrison  capsized  near  Chicago. 

Barge  Robert  Emmett  lost  partof  her  deck-load  of  staves  in  a  squall  on  Lake  Hntn 

Barge  Jesse  Drummond  lost  jib-boom,  and  became  leaky  by  collision  on  Ssini  C!i 
Flats. 

A  raft  of  timber  broken  up  by  hpavy  weather  on  Lake  Hnron. 

!i3d.— Schooner  D.  L.  Couch,  coal,  sunk  off  Long  Point,  Lake  Erie. 

24tb. — Barge  J.  S.  Austin  agronnd  at  Milwaukee. 

Bark  Sardinia  and  barge  Iron  City  damaged  by  collision  at  Buffalo. 

Scow  Butcher-Boy  lost  an  anchor  on  Lake  Erie, 

Steam.yacht  Eva  Wadsworth,  ashore  on  Peach  Island,  St,  Clair  River. 

Schooner  S.  and  J.  Collier  lost  maintopmnut  in  a  squall  aa  Lake  Ontario. 

Propellor  Benton  broke  hpr  wheel  on  Canolton  Bar,  mouth  of  Saginaw  Biver. 

Propeller  PbiladeTphia  (drawing  13!  feet  of  water)  struck  bottom  near  Gruse  P<>inln>t 
Lake  Saint  Clair. 

John  DasBpll  drowned  from  ihe  eleamor  Chicora  in  Georgian  Bay. 

Sieth.— Brig  Mechanic  damaged  by  striking  a  bTidge  at  Milwaukee. 

Schooner  Pelican,  ore,  aground  on  the  Saint  Clair  Flats. 

Tng  Home  ualicire  at  Calumet,  Lake  Michigan. 

Schooner  Wanderer  ashore  at  Stony  Reef,  Detroit  River, 

Schooner  Black  Duck,  coal,  foundered  in  deep  water  in  Meiioan  Bay,  LaksO""^- 
Total  loea. 

arih.- Scow  Ino  damaged  by  collision  witli  the  achnoner  Long  Simms. 

Schooner  Jennie  Bell  damaged  agaimit  a  bridge  at  Milwaukee. 

Goldsmitb  drowned  trom  the  revenue-cutter  Commodoro  Perry  al  BnBal'). 

Scow  Lea  sprnnga  leak  near  Milwaukee, 

USlh  —Schooner  Ellington,  elaves,  aehore  at  Fairport,  Lake  Erie. 

John  Doyle  drowned  from  schooner  Rising  Star  at  Chicago. 

John  Heare  drowned  from  steamer  Marine  City  on  Lake  Erie. 

John  Childa  drowned  from  the  bai^  Uarveat  at  Cleveland. 

Schooner  Theodore  Perry,  coal,  damaged  by  collision  with  a  propellor  on  L»«  t* 

Tbonas  Fleming  drowned  from  the  sclioouei  L,  B,  Cracker  at  Fort  Caibtwa^ 
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Mth.— Propeller  Mary  E.  BobinioD.  15,000  basbels  wheal,  burnad  near  WaagoahBnce 
lil^htnD  Lake  Michi)^n. 

:tiJlh.— Pioi)oller  I.uke  Hichigun  a^^round  on  a  ahonl  at  Uannnofcae,  Canada, 

.'k-hooncr  Wbal  Ye  Call  It  lu«t  her  fuTeuiatt  in  a  sqiiall  at  DolrniC. 

ghiel<ls  drowned  from  tlie  ichooiier  ^Vebb  hi  Krie,  PennsyWania, 

3Ibi.— Anexnian  Irom  the  barge  Globe  drowned  io  T*w»i  Biv,  Like  Huron. 

A  barpn  lowed  by  the  propeller  Edith  beraine  walar-lofrued  off  Tawas  Bay,  Lake  Huron. 

Steamer  City  of  Monlnsal  damaged  her  inacbinery  uear  WiodBor. 

A  lali  broke  loOHe  in  rough  weather  from  the  tug  Clematis  off  Point  Austin,  and  was 
tlriven  upou  tbe  beach, 

AUGUST. 

Hd. — Schooner  Truman  Mow  dinmaated  by  celli»ion  at  Cliica([o. 

Sfhooner  Ertninjt  Star  |i>sl  he*d-gear  by  ruunin^  amtinsl  a  bridge  in  Chicajro. 

Scow  Home  broke  from  tbe  pier  at  free  8oil,  on  Lake  Mithigau,  at  0  p.  m.,  during  a 
norther,  and  went  aabore. 

Propeller  Chicago  Btille  atink  at  Manitowoc. 

Schooner  Libbie  Nan  agronnd  in  Green  Bay, 

Bark  Jesse  Dmmmond  iiod  her  cargo  damaged  by  water  on  Lake  Outario. 

Schooners  glar  of  Hope  and  Florida  damaged  by  collision  on  Saint  Clair  Flat*. 

Steam  canal-boat  S.  D.  Gibson,  iron-ore,  aground  and  filled  with  water  on  Ford's  Shoal, 
nenr  Oswego. 

BaTfre  Seminole,  Itinber,  became  water-logged  at  Tawaa,  Lake  Huron, 

Schooners  Elixa  While  and  Octavia  damaged  by  coiliaion  at  Osweeo. 

4th.— Thomas  Hoi^a  drowned  from  tbe  propeller  Tioga,  ten  miles  off  Loag  Point,  Lake 

Schooner  Fearless,  lamber,  capsized  and  fiHsd  off  White  Fish  Point,  near  Uanitowoc,  at 
a  p.  m. 

Charles  Smith  drowned  from  tbe  schoonet  Welland.  at  Chicago. 

Schooner  Capella  lost  jib-boom  at  Manitowoc. 

Schooner  Colonel  Hathaway,  coal,  bard  aground  In  the  Detroit  Ei'er, 

Propeller  Cbina  bard  aground  in  the  Neebisb,  Sault  River. 

tith  — Fishing-smack  Clara  lost  ber  canvas  in  asiiuall  on  Green  Bay. 

Tug  Blai-k  Ball  disabled  at  Chicago. 

A  suow  took  fire  in  the  cabin  uear  Detroit. 

Tug  Bahcock  sunk  at  Chicago. 

Schooner  Mary  Nan  had  her  foremast  shivered  by  llgbtoing  at  Green  Bay,  at  night. 

Scow  F.  L.  Jonas  lost  center-board  on  Late  Erie, 

Propeller  Badger  Slate  aground  in  Saint  Clair  Rirer. 

Tth. — Sloam'liarge  Concord  broke  her  machinery  on  Lake  Erie. 

Steamer  Ajai  burned  to  the  water's  edge  uear  Bay  City. 

Hlh. — Tugs  New  Era  and  J.  T.  Ransom  sunk  at  Tonawanda. 

Bark  Martin,  wheat,  gunk  by  collision  with  a  scboiiner  near  Long  Island,  Lake  Ontario. 

dih. — Tug  Bob  Anderson  broke  down  off  )forestvillo.  Lake  Huron. 

Schooner  Bessie  Bnalt  lost  her  rudder  on  Lake  Michigan. 


Lighter  America'lost  300  barrela  salt  overboard  by  collision  with  a  bridge  at  East  Sag!- 

Suhooneri  S.  8.  Osbom  and  American  Union  much  damaged  by  collision  Dear  Fox  bland, 
Lake  Michigan. 

Tng  Danforth  burned  to  the  water's  edge  at  Dii  Luth,  Lake  Saperlor,  and  sunk  in  18  fact 

Schooner  Ardent  and  bark  Sardinia  damaged  in  squalls  on  Lake  Michigan. 
St«am-harge  [ra  H.  Owen,  iron-ore.  sprung  a  leak. 
Scow  Clara,  coal,  ashore  at  Stoney  Island.  In  tbe  Detroit  River. 
I Uth.— Schooner  Delaware  and  hark  Sard iuio  aground  at  Milwaukee. 
Schooner  Islaud  lost  a  gaff  in  heav;  weather  on  Lake  Michigan. 
Schooner  J.  S   Waller  agroaud  at  Milwaukee. 
Schoonrr  Midnight  ashore  at  Racine. 
Bark  John  Breden,  coal,  sprung  a  leak  near  Buffalo. 

Schooner  John  Tibbits  damaged  by  collision  with  tbe  propeller  Vanderbllt  at  Buffalo. 
I  llh.  -Propeller  Thomas  A,  Scott  aground  at  Milwaultee. 
John  Cogsgriff  drowned  from  tbe  schooner  O,  S.  Slorm,  at  Oswego. 
I'ith. — Capiain  Elijah  Blancfaard  drowned  from  the  schooner  Active,  at  Oswego. 
Bark  Zack  Chandler  ha.1  mast  damaged  by  lightning  off  Point  Betsey,  Laiie  Michigan. 
i3th.^Steamer  Margaret  ashore  in  the  Ducka,  in  Lake  Ontario,  on  a  dark  night. 
Schooner  Berlin  lost  jib-boom  at  Toledo. 

Schooner  American  Lnion  damaged  by  collision  with  schooner  Osbomeon  Lake  Michigan. 

nth  —  Schooner  D  ay  spring,  wood,  slnick  b;^  lighlning  off  Ashnepee,  Laka  Michigan  ;  L. 

HiwUer  sorioDsly  injured,  and  Tobia«  Tobiassea  iuetautly  killed. 
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Prapeller  Lake  Hichigan  ABroiind  on  »  shotl  off  Klngiton. 

]6tb,— Schoonsr  Joaephine  Lawrence  capsized  and  Mmk,  by  collimoo  with  Ibe  proprl^Err 
Favorite,  near  Two  Creeks,  Lake  MicUigao,  io  a  dense  tog. 

(JliHrleB  Hill  drowned  from  the  ecbooDoi  Midnight,  at  Racine. 

SlenmerB  Conican  and  WateTtono  damaged  by  collisioo  near  Kinsalon. 

Sohooner  Edwin  Blake,  111,000  bushela  wheat,  aground  on  Point  Frederick  ShokU. 

Bark  S^naw,  timber,  EDok  at  Saint  Catharine's,  Lake  Ontario. 

J7lh. — Captain  Waggoner,  of  the  barge  Severn,  drowned  at  Cleveland. 

Schooner  Len  Higby  had  her  topmast  broken  on  Lake  Michigan. 

Steamer  Detroit  damaged  by  cbllisiOD  with  tbe  propeller  TlioniMi  A.  Scott,  at  Detroit. 

I8tb.— Philip  Nolan,  of  the  barge  Susan  Ward,  drowned  on  Lake  Erie. 

Daniel  Elois,  of  the  Tag  Star,  drowned  in  Saginaw  River. 

Luke  Sky,  of  the  barge  HutchkiHB.  drowned  at  Buifalo. 

19th.—  Steamer  Favorite  damaged  by  collision  at  Detroit, 

Brig  Helfenitein,  sail,  arrived  at  Detroit  leaking. 

Schooners  American  Union,  ore,  and  S.  P.  Ely,  damaged  by  colliaion  in  a  dense  fog,  ai 
Port  Huron. 

Scow  Industry,  walnut  lumlier,  foand  nater-loggod  and  abagdoDsd  on  L^e  Erie ;  to««d 
lo  Cleveland. 

21st. — Scow  Pierrppoint  and  propeller  Mobawk  damaged  by  collision  at  Detroit. 

Tug  J.  H.  MarOn  broke  her  machinery ;  towed  into  Detroit. 

SaiT— Bark  C,  K.  Kim?.  HH,0(IU  bushelK  corn,  struck  a  reef  at  Bar  Point,  Lake  Erie. 

Schooner  Monterey  struck  a  rock,  and  damaged. 

Schooner  Middlesex  sprung  a  leak  at  MaiqueLle, 

Schooner  Sophia  Smith  damaged  by  rollision  near  Detroit. 

c ^   j[_  Clinton  damaeed  on  a  rock  at  Grindstone  City. 

"  'la  aground  at  Milwaukee. 

lU  against  the  pier  at  Maekegon,  was  croshed,  filled  with  wat^r,  led 

Scow  Snowbird  injnred  and  sunk,  by  a  blast  intended  for  the  removal  of  rocks  in  the 
Detroit  Kiver. 

Mr.  • McDonald  drowned  from  the  steamer  W.  B.  Clinton  on  Lake  Huron. 

Scow  Maria  spmng  a  leak  on  Lake  Huron. 

25th.— Propeller  Bertschy  burned  at  Dcpere,  near  Qreen  Bay,  loss  (8,000. 

Charles  Hendrickson  drowned  from  schooner  Dayspring,  at  Ahnepee,  Lake  Mictugmn. 

Tne  J.  D.  Dadley  ashore  at  Fairport,  Lake  Erie. 

36th. — Schooner  David  Stewart,  ore.  hard  aground  on  tho  Saint  Cl^r  Flats. 

Schooner  Narragansett  lost  canvas  in  a  squall  on  Lake  Erie. 

Schooner  Colutnbia,  coal,  agronnd  in  Detroit  River. 

A  scow  driven  ashore  on  L^e  Huron,  near  the  entrance  of  the  Saint  Clair  Biver. 

27lh. — Schooner  Lewis  Ludinglon  lost  jib-boom  at  Chicago. 

3@th. — A  northeast  storm  on  Lake  Uichigan  to-day,  driving  many  vesaoU  into  pott  for 
shelter. 

Scow  Ida  H.  Bloom  struck  a  pier  at  Milwankee  and  lost  jib-boom. 

Several  small  sail-boats  lost  or  damaged  at  Milwaukee. 

A  canal-boat  sank,  and  another  damaged,  in  the  Niagara  River. 

Schooner  Louie  Meeker,  22,000  bushels  of  oats,  struck  by  a  squall  at  10  a.  m.,  tra  mil'" 
from  shore,  near  Foiul  Sauble,  Ldke  Michigan,  capsized  and  sunk.  Captain  Bohvrl  West. 
Bobert  West,  jr.,  Charles  Baker,  E.  Nelson,  and  the  steward  were  drowned. 

Schooner  Glad  Tidings  lost  jil>-boom  in  the  gale  ou  Lake  Michigan. 

Scow  Minnie  Corlette,  shingles  and  piles,  damaged  at  Waukegau. 

29th. — Schooner  Garibaldi  had  sail  torn  by  a  bridge  at  Milwaukee. 

Michael  Neupert  drowned  from  the  lug  Ballentine,  at  Bay  City. 

Schooner  Aligelinc  lost  mainsail  in  a  squall. 

Schooner  J  R.  Sanburn  split  her  mainsail  and  fore-topsail. 

Schooner  Cnrlland  had  canvas  blown  away. 

Schooner  Almina  damaged  oti  the  piers  at  Cleveland. 

Scow  J.  W.  Porter  ashore  at  Clough's  Pier. 

A  raft  of  logs  broke  loose  from  a  tug  at  Cleveland  and  washed  ashore. 

:(Uth.— Barge  El  Dorado  broke  her  steering  gear,  and  was  lowed  into  Milwaukee. 

Brig  Waucoma,  iron,  sprung  a  leak  near  tlie  Matiitoua,  Lake  Michigan. 

Schooner  Dolus  De  Wolf,  grain,  sprung  a  leak  on  Lake  Michigan. 

Schooner  Sea  Gem  damaged  at  the  pier  at  Mauialee. 

Tug  Louie  Dole  damaged  by  collision  with  the  log  Black  Bell,  off  Chicago. 

Scow  C.  C.  Butts  sank  at  Kenosha. 

Sohooner  G.  J.  Whitney,  stone,  ashore,  and  full  of  water,  at  Vermillion,  Ohio. 

AnntDberofveBselsagTonndon  the  Saint  Clair  Flats,  owing  to  the  low  stige  of  Ibewalfi, 
Schooner  Alpha,  lumber,  wrecked  at  6  p,  m.   on  s  reef  near  Foui-Mile  P<^l,  Lakt 
Ontario. 
Schooner  Orion  sunk  at  Iiong  Point,  Lake  Erie. 
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Schooner  Bichardson  agLore  at  Presqae  IbIc,  Lnke  Erie. 

Propeller  Uiickeje  broke  hor  onriDe  od  Luke  Ontitrio. 

PcboODer  Odd  Fellow,  lumber,  Wc  muDBail  aatl  a  portion  of  hei  car^. 

Aserere  nortlinester on  Lake  Haron;   Teasels  unable  to  proceed,  anchored  along  the 

Ischoooer  Franconia,  pift-jron,  spmng  a  leak  on  Lake  Huron. 

Scow  J.  V.  Porwr  stranded  on  south  shore  of  Lake  Erie. 

Schooner  MoDtauk  and  Bark  PathRnder  lost  jib-booms  at  Port  Haroo. 

Propeller  Tolado  had  her  (ranRnnya  dashed  in  on  Lake  Huron. 

Schooner  C.  P,  Minch  aground  at  Port  Huron. 

Scun  Hannah  lost  jil)-booai  by  collision,  on  enterinj;  the  Saint  Clair  BiTer. 

Si^huooei  Governiir  damaged  at  the  pier  and  |;rouuded  at  Oswego. 

Schooner  Two  Brothers  lost  IG.HOO  feet  of  lutiiber  on  Lake  ODlario. 

ficliooner  Olivia  lost  6,000  feet  of  lumber  on  Lake  Ontario. 

Revenue- cutti-r  Chase  lost  anchor  and  chain  on  Lake  Ontario. 

A  seaman  drowned  from  the  Barge  Toledo,  at  Kingston. 

Bri^  Ocean,  stone,  sunk  in  Lake  Ontario. 

Schooner  Vaiii-oiiver,  pijr-iroD,  sprung  a  leak  on  Lake  Ontario. 

3U(.— Barks  William  Howe  and   Prince  of  Wales  ashore  near  Port  Dnlhousie,  Lako 

Schooner  Fannj  Campbell  disabled  near  Point  au  Pellee, 
Batk  Aleiaader,  timber,  spruug  a  leak  off  Long  Point. 
Schooner  Augustus  Ford,  coal,  sprung  a  leak  on  Lake  Erie. 
Schooner  Krie  sunk  while  at  anchor  at  MarbleheaJ,  Lake  Erie. 
Schoonor  A.mo.ikeag  struck  in  Sault  Ste.  Marie  River,  and  sprung  a  leak. 
Schooner  Kliza  While  damaged  br  fire  at  Oawogo. 
Brig  Gen.  Wortli  lost  foremast  off  the  Scotch  Bonnets. 
Barge  Argo  lost  lumber  and  shingles  overboard  on  Lake  Ontario. 
S^'ow  Ida  and  Mary,  etuiie,  ashore,  at  nigbC,  on  Slur(;eon  Puiiit,  Lake  Erie. 
Propoller  City  of  Madison  damaged  and   driven  back  to  Marquette,  Ltike  Stipetior,  by 
tlie  storm. 


Offic-b  of  the  Chief  Sigxal-Officer, 

IVasliiiiglon.  D.  C,  Julp  10,  I87S. 

Sir  !  I  have  the  honor  to  submit  the  following  report  of  meteorological  observations  made 

ill  compliauc*  with  your  orders  at  Mount  Washington.  New  HaiDpsLire,  from  Ma;  I  to  May 

^1,  l?Tif,during  which  time  a  special  station,  esiablished  at  the  railroad  depot,  near  the 

base  of  the  mountain,  was  in  telegraphic  communication  with  tbe  permanent  station  at  the 

Filteen  observations  were  mode  daily  at  both  stations  at  hourly  Intervals,  and  eapedkl 
paiiiH  taken  to  have  them  made  synchro nonslj.     (Papers  A  and  B.) 

/ntlmncKd  uitdBI  SHmmil  Slalim. — Barometer,  Green's  standard  No.  ITin:  instrumental 
error, — .UU!i ;  thermometer.  Green's  mercurisl ;  hygrometer,  (Glaisher's  model;)  anemome- 
ter, Hobinson's  ;  raiu-genge.  signal -service  inodel. 

.4(  tax  a/ moafltaiN.— Barometer,  Green's,  No.  1914  ;  instrumental  error,— .002  ;  ther. 
momeler.  Greens  T  hygrometer,  Glaisher's;  anemometer,  Robinson's,  wilb  Gibbon's  self- 
legintKring  attachment:  rain-gauge, signal-service  model. 

Oiwrttri.— Summit  station  ;  SBrgeant  A.  R.Thomotl,  signal-service.  United  States  Army; 
Private  R.  J.  Bell,  signal  service,  United  Slates  Army.  Luwer  Elation;  Sergeant  Theodore 
Smith,  signal  service,  United  Stales  Army  ;  Piivato  J.  U.  Ganod,  signal  service,  Uuited 
Slates  Army. 

Alleiition  is  inviled  to  the  special  report  of  Sergeant  Smith,  (Paper  C.)  and  to  the  daily 
journals  kept  at  both  stallons.  (Papers  D  and  E.  ] 

Paper  F  eiliibiu,  in  lubiilaled  furm.  the  daily  observations  made  at  the  mountain  sUlions, 
and  Paper  G  those  made  at  Purlland,  Maine,  for  the  same  period  of  time,  at  an  elevation  of 
M  feet  above  mean-tide  level.  Of  tlie  Portland  observutions.  those  made  at  H  2  a.  m.,  5.£ 
p.  m.,  and  i'i.2  a.m.  are  syncbroDOUs  with  tboM  mode  on  tiie  mountain  siations  at  7.57 
s.m..4.5T  p.  m.,aDd  II. &T  p.  m. 

Very  respectfully,  vour  obedient  servant, 

H.  W.  HOWGATE. 
Sscoirf  LituttivtM  aad  Brnttl  Captain,  Vnitd  Slalei  Amtg, 

Arling  Signal-Ojirtr  uKd  Attutawt^ 

Brigadier-Oenentt  ALBERT  J.  MvEH,  , 

Cki^  Siiwat-OffictT  if  Itu  Armt.  OQIC 
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Paper  A. 
War  Departuekt,  Office  of  Chief  Signal- Officer, 

Division  of  Telegrams  and  Repobts 
FOR  THE  Benefit  of  Cummkrce. 
ivaiUteto*,  AptU-na,  iq7-2. 

Sergeant  i  A  Rpoeial  neriea  nf  obaervatioiia  kC  the  hue  of  Mount  WMhinglon,  in  cnc- 
Declion  with  the  Rtntii>n  oti  the  snmmitH  will  be  mm^e,  undef  jour  superviHion,  dnriiL^  th' 
month  of  Hay  Dpxt,  boginning'  at  6  a.  m.  of  the  lit  uid  lenniofttiii^  ftt  11.57  p.  ni.  c^  tb* 
3lBt  nf  the  uioolh.  These  obaervationg  will  be  the  Mme  in  all  respects  M  those  taken  at 
reguUr  stations,  and  will  be  entpred  in  the  sAma  ntHiiner  opon  Form  4,  aud  will  be  brought 
hj  you  in  person  Ui  this  Office  when  called  io,  nolens  otherwiae  ordered. 

The  observations  will  be  made  at  the  foUowini;  hours,  (local  time  :)  6  a.  ni.,7  A.  m.,  7.5* 
a.in.,9a.in.,10a.  m.,  11a.  m.,  19  m.,  1  p.  ra.,2p.  ni.,3  p.  m.,  *  p.m.,  4.  57  p.  in.,6p.  nu.Sp. 
m., 11.57  p.m. 

Upon  j'our  arrival  at  the  haae  of  the  tnonntain  jon  will  pat  yourself  in  (alegraphie  cob- 
munication  with  the  ohservor  on  the  aummit.  and  will,  if  practicable,  keep  this  comnmoira- 
tioa  unbroken  dnring  your  opcupation  of  the  atatioD.  The  observation  al  each  ststioB 
muat  be  ay tiehroiioui,  and,  in  order  to  r.lTecC  this,  the  time-pieces  at  both  atations  moat  br 
kept  carefully  adjuitsd  with  each  other  by  comparing  them  three  timet  each  day,  (by  telr- 

~    *"  '     '   inlrrvaia  of  eif;ht  hours.      Five  minutes  before  the  time  of  each  observ     ' 


1  call  the  observer  at  the  summit,  and,  after  totting  his  ackoowledemeol,  will  prepvc 
taking  the  observation.     The  signal  for  reading  the  barometer  will  1>e  riven  front  tod: 
station   one  minute   before  the  lime.    The  inatrumeQIs  will  be  read  in  the  following  o 


lat,   attached  tbermonielar  ;   2d,    bnrameter;  3d,  thermometer;  4th,  hygrometer  ;    5lh,  >»■ 
■nometer;  Slh,  win  J-vane ;  7th,  rain-gait gs. 

It  ii  expected  that  both  observers  atid  assistants  at  both  stations  will  anile  in  doiitp  lhi< 
special  work  accurately  and  promptly,  as  the  auticipated  results  will  bo  of  general  acieiitil:' 

Veij  reapectfully, 

H.W.  HOWOATE, 
Second  LUatenant  and  Bratt  Caplam.  VatirA  Slalei  Armj, 

Actiiji  Sinnal-Offictr  and  AiiuiMm, 


Faptr  B. 
War  Dcpaktment,  Office  Chiep  Sional-Ofpicer, 

Division  up  Telegrams  and  Refort!< 
FOB  THE  Benefit  of  Com.iiercb. 
tPaihingtm.  D.  C.  April  IS,  1^2. 
BeRceant  :  A  special  series  of  obiervatious  will  be  made  at  yoar  station,  in  conneclini 
with  an  obiwrvcr  at  the  base  of  the  mountain,  during  the  month  of  May :  beginnini;  at  i 
B.  m. of  the  let  and  leiniiualing  at  G  p.  m.  of  the  31st,  and  at  the  following  hours:  6  a.  bl, 
U  a.  m.,  10  a.  m  ,  II  a.  in.,  12  ni.,  1  p.  ni..  Dp.  m.,  4  p.m..  and  6  p.  m.  These  sppcit! 
observation!  will  be  the  same  in  all  respects  as  those  taken  at  the  regular  hours,  and  will  br 
entered  in  the  same  manner  upon  yurui  4,  but  on  separate  sheets  from  the  two  reg-nlai  urin. 
lie  trannniissioD,  but  will  be  sent  by  mail  to  thia  Office  at  the  en<l 
>ntb.  These  o&servatioiis  must  not  inlrrfere  with  the  regular  reports,  which  wi" 
be  taken,  recorded,  and  transmitted  a>  nsual.  The  observer  at  the  base  of  the  mountain 
will  b«  in  tptegraphic  communication  with  the  sumniit,  and  the  observations  at  bulb  siwionf 
must  be  synchronous.  To  effect  this,  the  observers  will  Itsep  their  tinie-pieCM  carsfui!; 
adjusted  with  each  other,  making  a  comparison  three  times  each  day,  (by  telegraph.)  at 
intervals  of  eight  bours.  Five  minutes  before  the  time  for  bach  ohservatiou  the  obstrrrr  si 
the  lower  station  will  call  the  Observer  at  the  summit,  who  will  promptly  acknaHried|[e  ihir 
call,  and  get  ready  for  work.  The  signal  for  reading  the  barometer  will  be  givt^n  fri>m  tlw 
lower  station  Ono  minute  before  the  time.  The  instruments  will  be  read  in  the  fullowinj 
order:  Ist,  attached  thermometer;  2d,  barometer ;  3d,  thermometer  :  4tb,  byBroai«ti«r;  5lt. 
anemomeler;  6tli,  wiiid-vaOB  ;  7th.  rain-gauge. 

It  Is  expected  that  both  observers  and  assistants  will  unite  in  doing  this  work  accurwly 
and   promptly.     The  observer  at  ibe  lower  station  will  take   observations  for  record  at  tM 
aaoie  limes  as  the  ri'ijular  observations  are  taken  at  the  summit  slaiioa. 
Very  respoctlully,  &c-, 

H.  W.  HOWGATE, 
Second  LirtUtnant  and  Brtctt  Captain.  Vniltd  Statu 

Atm^,  and  Acting  Signal-Officer  ami  Jttittaat. 
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WasIIINOTON,  D.  C,  Janr  9,  1872. 

Sir  :  I  hnre  the  honor  to  submit  the  followinpf  report  in  reftTooce  to  the  work  M  the  teai- 
nornry  HiMioD  &t  the  bate  of  MotiDt  Washiugton,  New  Ilampshiio,  during  the  uianth  of 
Slay.  je7-2: 

1  arriVHl  at  the  Htntion  on  tijo  ovenin^  of  April  25,  but  the  tiro  ca^i^s  containing  the  dif- 
feirnt  JDHlTUmealB  lo  be  used  thera  wore  ntill  at  LittlelOD,  New  Hampahire,  ax  the  ruada  were 
iiiipastable  for  heavy  teams.  Cuptaitt  J.  W.  Dodge,  the  mauager  nf  tile  Uounc  Washing- 
Ion  mtlWH)',  eiiga^d  a  leam  at  Bethlebem  to  bnag  provisioU't  and  my  iD<<lrainent>  at  all 
hazards  on  Friday.  April  36.  and  by  using  ei|rhl  huiies  they  nuccRedeJ  in  rcnchiug  tba  blHO 
of  the  mounlalri  the  following  day.  i  fniind  the  iiistrumenta  in  pretty  fair  <-OD()itinn  under 
till'  rin^umalancpfl.  as  only  two  glass  jars  of  tlie  Daniell  battery  and  two  puroas  uups  of  tlia 
Iai  Glanche  battery  were  broken. 

Immediately  upon  my  arrival  I  placei!  myself  in  telegraphic  communlcalinii  with  the  ob- 
server at  the  summit  of  Mount  WaaliinglDu.  using  six  ciipa  of  the  Daiiiflt  batlery,  and  Lit- 
lletiiu  office  put  up  a  separate  battery  far  the  main  wire,  connecting  mo  with  Concord  and 
llrnton  at  report  honra  :  and,  also,  regularly  every  night  after  8  o'clock.  Ths  wire  to  Lit- 
llclim  had  bi^en  kept  in  fair  condition  duriug  tbe  winter  by  Ur.  Rantet,  of  Belblehcm,  but 
the  liable  to  the  summit  worked  very  faarj,  owing  (o  impcrtect  insalation.  The  observer  at 
the  summit  was  unable  to  hreak  any  station  during  raiU'Storins,  and  after  the  snow  apoD 
the  trestle-work  of  the  railway  i^mmenced  to  melt,  and  therefore  I  concluded  to  divide  and 
relay  bia  reports  whenever  it  would  be  uHcessBry. 

Sunday.  April  23,  was  occupied  in  putting  np  the  instrnments.  During  the  afternoon, 
Srrgennt  A.  K.  Thomett  came  down  from  the  summit,  and  we  made  tbe  necessary  arrange- 
Diruts  fur  carrying  out  the  tDstriiclioDS  letaived  from  tbe  Chief  Sign^-OQIce  in  regard  10 
our  special  observations 

1  divided  the  hours  of  duly  between  myself  and  assistant,  Private  J.  H.  Ganard,  in  such 
a  manner  that  whoever  look  the  night  observations  was  to  take  tbe  afternoon  observations 
on  the  following  day,  thus  giving  twelve  hours  of  ditty  to  each  ;  but  whenever  the  wira 
v,'0[ked  bard,  and  I  was  not  on  duty  at  midnight,  my  assistant  was  to  waken  me  for  relay- 
ing the  midnight  reports.  The  Bi;;nal  for  reading  tbe  barometer,  &.e.,  was  given  from  my 
station  by  calling  Mount  Woshingtnu  five  mlniitpB  before  the  hour  of  observation,  and  then 
making  single  dots  one-balf  minute  before,  and  double  dots  at  the  exact  hour,  theq  reading 
tlie  barometer  ihe  instant  tbe  acknowledgment  was  received  from  Mount  Wa-ihington.  1 
had  given  my  assistant  sufficient  instructions  in  the  use  of  the  Morse  code  for  giving  these 
signals,  and  this  plan  was  kept  up  during  the  entire  monib  with  but  few  interruptions,  which 
y^tn  CHUsed  by  the  had  condition  of  the  cable.  The  time-pieces  at  both  stations  were  ad- 
justed three  times  each  day.  at  intervals  of  eight  hours,  according  lo  inatructioni. 

The  different  meteorological  instruments  were  exposed  as  follows; 

Baromet^s  in  a  room  on  the  second  floor  of  the  depot  building,  alwut  2i  feet  above  the 
surrounding  ground  ;  tliermometer  and  hygrometer  outside  of  a  window  of  tbe  same  room, 
fni'lng  (he  north,  )>eing  well  aliellrred  by  Ihe  large  projecting  roof  of  the  depot  building; 
ilie  Hnemouieler  and  anemoscope  on  the  roof  of  the  old  log  cabin,  standing  south  of  and  about 
'>!<i  fi-vt  higher  than  tlie  depot ;  the  rain-gauge  in  a  clearing  some  VI  feet  from  Ihe  buildings 
on  the  grouad. 

Tlio  iDKtruuientB  worked  well  and  remained  in  good  condition  during  the  month,  and  the 
hiirumi^ter  I  used  was  from  time  to  time  compared  with  tbe  additional  one  i  had,  both  in- 
sliiLtiieiits  leading  alike. 

lu  ultcdieni-e  lo  orders  received  from  thr  Chief  Signal- Officer,  I  loll  the  station  on  tbe  morn- 
ing of  June  i.  arriving  at  Washiniton  on  the  evening  of  June  4. 
Very  lespeclfulty.  your  obedient  servant, 

THEODORE  SMITH. 
ObarttT'Scrgcant,  Signal  Scnica,  Vatltd  SiiUti  Army. 

Captnin  H.  W.  Howoate. 

Atting  Signal-OffitcT  and  Awttant. 


DAILY  JOURNAL   POR   THE  MONTH   OF  MAY,  1873. 

^^rW  3ll.— Day  opened  with  cold  and  fair  weather.  Barometer,  high  and  steady  since 
yesterday  aflernoon.  Tempeiotore,  W  at  6  o'clock  a.  m.  Wiud,  west  and  light.  Sky 
ciivered  wiih  about  one-fourth  cirrus  clouds  moving  rapidly  from  the  northwest.  Very  clear 
around  the  summita  of  Houots  Washington  and  the  Green  or  Franconia  ranges.  Hazy  in  the 
west.  Wind  increased  somewhat  toward  noon;  hut  barometer  rematnej  uuchangedi  teni- 
peraturo  rising  very  rapidly,  being  51'^  at  I  o'clock  p.  m.    Commenced  clouding  up  In  tha 
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aflernonn,  and  Whe4  linz^  ftni]  (hretiienlng;  all  orouDd,  but  the  clouda  are  alill  const  Jerah!* 
blrher  (ban  the  gunimii  of  Mount  Washioj^ton.  Snw  some  batlerfltE«  (o-daj  oo  tbr  roiiw, 
wEicli  melts  amny  verj  fAst.  Cleared  awuj  H^am  about  5  o'l^lock  p.  m.,  leaTiufr  tbr  (-kj 
covered  with  about  one-fouitU  cirro-Btratua  cloude.  Baronieler,  still  nigh  and  stead; :  trm- 
p«rature,  ii"  at  9  o'clocit  p.  m. 

Mag  l.~Sky  entirely  overcast  at  daf-broak.  lookiuK  very  tbrealeuing.  Barometer  fa'.'!:; 
slowly  until  3  o'oloi^k  a.  m.  Temporatn™  tia'iag  rapidly.  Commenred  to  clear  up  at  !■ 
o'clock  B.  ni.  Wind  suiithwcsl  and  gentle.  BBromeler  cautiooed  to  Tall  antit  4  f. 
m.,  and  the  wind  suddeoly  changed  to  KOUtbaut.  Very  black  masses  of  nimbna  cIihik 
came  moving  from  that  directiou,  soon  after  enveloping  the  monnlain  duH-D  to  ;ir 
line  of  vetrctation.  The  aummils  of  Lafayette  and  the  Twin  Uounlains  are  still  nocoven  :. 
faatlheclouds  are  filling  all  of  the  valleys  rapidly.  At  8  p.  m.  baiomeler  tlill  fallio^:  nii.1. 
due  south  and  gentle.  All  the  mountaiu-i^iimmits  are  now  enveloped  iu  clou..s.  reachib: 
down  below  )Lo  line  of  vegetattoo.  Observer  at  the  summit  rcpoits,  "  Rnin  u-i 
wind  Bonlhwest  and  stity  niilea  per  bour."  Very  dark  below :  could  not  see  objm-l*  a' 
more  (ban  a  few  varda  distance.  Tnmperature  remains  almost  unchanged  sincf  4  a.  a.,. 
boinf;  50°  at  midnight.  Appearances  indicate  heavy  rain  on  the  mountaioi,  the  little  iftriix 
bere  rising  very  rapidly,  audtbe  rusb  of  wuters  in  tbe  different  ravines  resounds  from  i.l 

Mag  2. — Commenced  miniug  shortly  afler  midnight,  and  continued  quite  hard  at  div. 
break.  Wind  slill  south,  but  veering  at  limes  to  southeast.  Barometer  stll!  falling  sluirl.r. 
Temperature  steady.  Humidity,  100  per  cent,;  the  clouds  moving  very  fast  frura  the  souiV 
west  and  reacbing  far  below  tbis  station,  forming  one  large  continuous  sheet  over  the  Ttt'rj 
of  tbe  Amonoosue.  Rain  ended  at  9.45  a.  m..  and  soon  after  (he  blue  sky  became  vi*:l  . 
in  the  west.  The  clouds  in  the  valley  and  around  tbe  samuiils  of  tbe  differeiit  miiuDta:i> 
dissipated  quite  rapidly,  and  shortly  after  10  a.  m.  the  top  of  Monnt  Washington  beca.T,r 
clear.  The  telegraph  line  works  very  hard  this  morning,  and  no  •.'ommunicaiion  hits  br-i 
bad  with  the  summit  since  Vi  m.  of  last  night,  when  we  adjusted  oar  lime-piei-es-  Tbf-rd.'. 
bas  taken  nearly  all  of  the  snow  away  from  (be  mounlnin- sides,  and  the  Amonoosuc  B:''' 
19  higher  ihnn  at  any  time  during  this  spring.  Wind  changed  (o  norlhwent  afier  li  m..  anJ 
it  commenced  to  cloud  Dp  again.  Kaised  Mount  Washington  at  I  p  m.  for  baromster  *'.;- 
nal,  and  compared  time.  "  Relayed  "  bis  morninr  report ;  he  said  that  be  had  been  unii>>  i 
to  "  break  in"  this  a.  m.  Barometer  showed  tendency  to  rise  agnio  between  I  aiid^  p.  m.. 
but  t«mperslnie  is  falliug  slowly.  Clouds  a^ain  cover  all  tbe  mouotuns  and  move  »;; 
rapidly  from  due  west,  but  some  lower  masses  are  moving  from  the  southwest :  b.:twrrs 
3  and  4  p.  m.  all  of  the  mountun-summils  were  cleir  of  clouds,  and  the  atmosphere  p-nti- 
sllj  was  remarkably  transparent.  At  4.30  p.  m.  it  commenced  clouding  up  again.  Teu- 
perature  falling,  bnt  barometer  rising.  A  heavy  rain  cooiuienced  al  5  p.  m.,  the  observer  u 
the  summit  reporting.  "Dense  fog  bere."  The  observer  at  Monot  Washiiigton  tieing  UDab> 
to  break  Littleton.  I  relayed  his  p.  m.  report  at  S  iri  p.  m.  Rain  ended  at  5  'JO  p.  m..  \k: 
commenced  again  at  night-fall,  barometer  and  temperature  falling  with  southerly  wiudi. 
Relayed  Mount  Washington  midnight  report. 

Afaj|3, — Heavyrainduring  latter  partof  nigM,  continuing  until  day-break.  TeniperatQ:c 
39°.  it  havinc  snowed  upon  the  monntalua  diiiiug  the  nigiil,  they  present  quite  a  win(r-i 
appearance  this  a.  m.  Weather  still  threatening.  Shortly  afler  7  a.  m.  all  of  the  moanuii=> 
became  enveloped  in  dense  clouds.  Barometer  etendy.  From  T  a  m.  until  4  p.  m.  wt>  h^: 
rain,  suow,  and  sleet,  but  rain  prevailing,  tenipeiatnre  ranging  from  33'=  to  37'^.  Ca.T 
nearly  all  day ;  commenced  clearing  in  the  west  shortly  after  4  o'clock,  the  upper  cU'U'li 
(huge  cumuli)  moving  at  a  moderate  rate  from  the  west,  white  the  lower  ones  (below  ih 
summit)  ore  moving  very  swiftly  from  due  north.  Perfectly  calm  at  this  statiun.  Sky  l«- 
came  almost  clear  a(  0  p.  m.,  and  remained  so  until  II  p.  m.,  when  it  clouded  np  again.  wioJ 
being  southeast  and  light.  Temperature  'JS,  and  barometer  rising  slightly.  Faint  anran 
in  the  north. 

Mag  4.— Threatening  at  day-break,  and  shortly  before  7  a,  m.  heavy  snow  set  in.  Bat- 
omelet  steady.  Touiperaturo  STi"  ;  wind  uorthweat  and  light.  Observer  at  sjjmmit  rrponrJ 
eleet  at  10  a.  m.  and  brisk  southeasler.  Continued  snowing  all  day  ;  between  2  and  3  p.  m. 
the  snow  fell  in  flakes  of  an  unusually  large  size,  and  by  midnight  nearly  6  inches  CJvenJ 
the  ground.     Barometer  rising  "ince  B  p.  m.;  teuiperHiureBleady. 

il(H(5.— Clearing  up  rapidly  Btday-break,withvery  light  westerly  wind  and  rather  low  tto- 
perature.  All  of  the  monulain-summits  were  visible  anil  had  (he  appearance  of  midwinlH. 
The  temperature  reached  3SP  before  midday  and  thi-  siiuw  commenced  to  melt  very  laptdlv. 
Littleton  repotted  this  a.  m..  "Heavy  rain  during  night."  The  barometer  reiachod  its  m«i- 
imum  bctvi-eeu  I  and  '2  p.  in.  Cloudy  in  the  afletnoun  :  wind  northwest  and  firsh  j  lemprr- 
a[ure4l°  ate  p.m. ;  clouding  up  again  shortly  after  top.  m,  Mouut  Washiogton  obserrrt 
reported,  "Temperature  16'^;  wind  northwest  aud  9ti  miles."  Barometer  fell  qaite  rapidly 
after  midnight. 

Mag  6.— Commenced  snowing  at  5  p.m.  i  temperature  30"  and  wind  south;  baronieter  low 
bill  steady;  conlinued  snowing  until  12,30  p.  m.,  when  the  clouds  began  to  elrar  away, 
both  upper  and  lower  clouds  moving  very  rapidly  from  the  uorlhessl.  Barometer  risiDesiu'V 
U  a.m.:  trmperslure  42°  at  3  p.  m.i   wind  northeast  aud  fresh.    The  summit  of  Aluunt 
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WaabiaglOD  is  still  enveloped  Id  cloada.  Wind  changed  to  northwegt  at  4  p.nt. ;  observed 
■onie  cirri  moving  froai  tbe  eoat,  \ihi\«  tbe  cnmuli  came  from  the  nortb,  and  small  deMcbed 
maases  of  strata  were  going  nitb  the  wind  pievailing  at  tbis  statioD.  Tbe  enow  is  malting 
very  rapidly,  and  tbe  ground  i»  bore  on  tbe  soutb  side  of  tbe  bouses.  Barometer  still  rising 
elonlf .   Weatber  fair  after  sunset.   Barometer  steady  at  midnigbt, 

Mag  7. — Day  opesed  witb  fair  weather.  Barometer  steady:  wind  northwest  and  light: 
thermDmeter  i\'^;  remarkably  clear  around  the  western  boriKon.  Mount  Lafayette  and  the 
entire  Francooia  range  clear,  but  Mount  Washington  enveloped  in  dease  clouds,  reacbiog 
down  far  below  tbe  line  of  vegetation.  Tlie  summit  became  clear  at  1.30  p.  m..  bot  the  sky 
remained  overcast  wilb  large  masses  of  cumili.  Barometer  steady  in  afternoon.  Tbermom- 
eCer  .')()■' at  3  p.  m.  Observer  at  summit  reports:  "  Wind  north,  with  beavy  ^ale  ;  tempera- 
tDTo  37°  ;  barometer  %].09,  with  tendency  to  rise."  The  anow  upon  the  west  side  of  Houiit 
Washington  seems  to  melt  but  very  alonly.  Between  5  and  6 p.  m.  tbe  theimomel«r  reached 
62°  ;  perfectly  clear  all  around  after  6  p.  m  ,  barometer  rising,  wind  east  and  Ugbt.  Wind 
changed  to  north  toward  midnigbt.   Weather  clear  and  pleasant. 

Mail  8. — Cloudy  at  day-break,  with  easterly  wind,  but  cleared  away  before  8  a.  m.,  wiod 
chongiDg  to  northwest.  Barometer  steady ;  temperature  49°.  Summit  of  Mount  Washingtoa 
remainiHl  enveloped  in  clouds  after  the  sky  had  become  perfectly  clear.  Summit  clear  at 
I^.^tO  p.  m.  Barometer  steady  ;  temperature  rising  :  60°  at  2  p.  m. ;  humidity  49  per  cent. 
Ilnzy  along  iho  different  mountain -ranges,  probably  caused  by  evaporation,  as  large  masses 
of  enow  still  remain  in  tbe  woods.  Sky  overcast  with  cirii  after  3  p.  m.,  moviug  in  a  south- 
erly diicctlun  ;  barometer  rising  until  S  p.  m.,  when  it  began  to  tall  slowly.  Observer  st 
Bnrnmit  reports :  "  Fine  weather  all  day;  bigbesl  temperature  40°."  Private  Bell,  nbo 
came  down  from  the  summit  this  p.  m.,  reports  there  is  hardly  any  snow  at  the  summit,  but 
that  he  found  it  from  4  to  li  feet  deep  near  the  line  of  vegetation,  and  also  large  mosses 
tlirougbout  tbe  woods.  No  change  in  the  weather  nnUl  shortly  before  midnight,  when  tbe 
n'ind  changed  to  due  east  and  the  sky  became  overcast. 

Mag  9.— Commenced  raining  about  2  a.  m.,  and  rained  quite  heavy  at  day-break  ',  harem- 
«teT  fell  somewhat  during  the  night,  but  the  temperature  is  steady  ;  began  to  clear  up  at  H/M 
a.  oi.,  and  wind  changed  to  northwest.  Thermometer  S3P  at  midday,  tbe  warmest  day  we 
have  hod  so  far.  Francflnia  Houotains  clear,  but  Mount  Washington  still  enveloped.  Ob- 
server at  summit  reports:  "Thermometer  39°  at  10  a.m."  Weather  remained  cloudy  ail 
day.  Barometer  fell  very  rapidly  until  6  p.  m.  Temperature  65°  at  A  p.  m.  Very  hazy  during 
the  afiemooii,  and  only  the  outlines  of  the  diffeTent  mountains  could  be  distiuguished. 
Commenced  clearin)j'  ap  at  7  p.  m.,  the  sky  becemiug  perfectly  clear,  Tbe  wind  iucreoaed 
Bomewhal  toward  midnight,  being  from  the  northwest.   Temperature  50°  all  night. 

Mag  1(1.— Day  opened  with  warm  and  fair  weather.  Barometer  rising  ;  remarkably  clear 
in  the  west.  Detached  masses  of  stratus  clouda  were  moving  with  an  extraordinary  rapidity 
from  the  norlhneBt,  being  of  a  whitiab  color  before  reaching  Mount  Washington,  and  then 
ossaming  a  dark  black  color ;  they  envelop  almost  tbe  entire  mounlain,  and  it  seems  to  be 
rain  inr  very  hard  there,  for  the  Amonoosnc  is  ri slug  rapidly.  Mount  Lafayette,  only  eighteen 
miles  distant,  is  clear  to  the  very  top.  forming  quite  a  contrast  to  tbe  Mount  Washingtoo  range. 
Telegraph  line  to  the  summit  works  very  hard,  and  I  bad  to  relay  the  Moiitil  Waahington 
pignals.  Barometer  continued  rising  very  rapidly,  and  between  2  and  3  p.  m.  the  summit  of 
Slonnt  Washington  became  vinible.  Temperature  steady.  Barometer  stillrisingatSp.  ni., 
being  now  40^  higher  than  at  6  o'clouk  this  a.  m.  Sky  perfectly  clear,  excepting  a  sniall 
hank  of  strata  along  tbe  western  horizon.  The  mountains  now  are  entirelyfree  of  snow. 
Teuipetatare  quite  low  this  evening :  clouding  up  after  10  p.  m.    Barometer  steady. 

Mag  II. — Barometer  fell  but  slightly  during  nieht.  Sky  overcast  Ibis  morning  and  Mount 
Washington  in  dense  clouds.  Lafayette  and  Twin  Mountains  clear.  Baromeier  pretty 
steady  nil  day,  with  warm  and  pleasant  weather  generally.  Much  free  electricity  on  the 
nires  daring  the  afternoon.  Hazy  after  dark,  Humidity  ^i  per  cent,  at  9  p.  m.  Sky  per- 
fectly clear. 

Mag  12. — Barometer  fell  veiy  rapidly  during  tbe  night,  and  at  day-break  the  sky  was 
entirely  overcasL  Wind  east,  but  changed  to  northwest  before  9  a.  m.  Barometer  stesdy 
aalil  S  p.  m. ;  perfectly  clear  at  midnight. 

Mag  13. — Clear  at  day- break  ;  temperatnre39°,  and  humidity  100  per  cent.  Bare  meter  steady. 
Commenced  clouding  up  at  9  a.  m.,  and  now.  II  a.  m.,  it  looks  ratner  threatening.  The  sum- 
mit, which  was  clear  this  morning,  is  enveloped  in  dense  clouds,  appaieutly  moving  from 
the  fouth.  Barometer  rising  slowly  during  the  day,  and  after  sunset  the  clouds  cleared 
sway.  Temperature  foiling  rapidly  during  the  afternoon,  and  tbe  humidity  increases.  Tha 
telegraph  line  bos  worked  very  well  for  tbe  past  three  days.  Barometer  rising-  rapidly  ofter 
6  p.m. 

Mag  14.~~Day  opened  with  cool  and  fair  weather.  Barometer  ilill  rising.  Wind  north- 
west, and  gentle.  Weather  remained  unchanged,  excepting  a  rise  in  the  temperature,  until 
sunset ;  clear  at  midnight.    Barometer  very  high. 

Mag  15. — Hazy  at  day-break.  Wind  east  and  light;  considerable  ice  was  formed  during 
tbe  night.  Temperature  39°  at  6  a.  m.,  ond  barometer  very  high.  Wind  changed  to  nortb- 
nasC  after  8  o'clech  and  clouded  up,  but  the  clouds  are  far  above  the  different  mountain 
Bummits.    Trouble  on  tbe  telegraph  line  between  here  and  Littleton ;  divided  here  Mid  re- 
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tayed  Mount  Waslilngtoii  Bi^riinlB.  BunmeteT  coEnmenced  falliDg  slioHly  >f[«T  ina.m..  i  ' 
Ibe  ekj  began  to  usume  a,  Ihre&teniog  aapevt.  Heavj  masKs  ol  Dimbiu  clouds  moiiD;;  :- 
tbe  north  noon  enve1o[>ed  tlie  summit,  and  the  obxerver  there  reported  mow  si  3.3)'  p.  n.  , 
light  iboneT,  of  sbort  duration,  ant  in  at  3.10  p.  m. ;  appeared  to  be  miDingTerj  birJ  i  .'- 
Diiles  west  of  this  statioD.  Cle-ared  up  again  at  4.3l.>  p.  m.,  but  another  ihowrr  tmo  -> 
BOith  psBxed  this  station  between  7  and  H  p.  m.    Clear,  with  eaBterl;  wind  sod  itud;  li~' 


«r.  until  miilnight.    Temperature  34",  and  railing. 

Very  i-old  durlnp  night  and  atday-break.  ^       

Barometer  falling.   Brisk  norlhfily  and  northwesterly  windidurini  thr- 


<i. — Very  i-old  during  night  and  at  day-break.     The  wind  changed  to  wettht-li' 


Clouding  Dp  grsdaally  aRerS  p.  m.  .Appearances  very  threatening  at  4  p.  m.  Trm^i- 
ture  4<l°.     Biirometer  still  falling ;   no  change  during  the  evening. 

Jtfaji  17. — Day  opened  with  threatening  weather.  Barometer  rising  ;  temperalnrp  •u-- 
sinco  yesterday  morning.  Wind  west  and  ligbt.  Montit  Washington  entirrlr  enrclo.*. 
in  elands,  but  Frftncouia  range  and  Hammit  of  Honnt  Lafayeite  clear.  Fiir'in  ibrt' 
noon  :  temperature  51°  at  1  p.  m.  Barometer  still  rising  steadily.  After  a  calm  nf  i  '■ 
houra'  duration  the  wind  began  to  blow  from  the  east:  at  ^ji.  m.  the  sky  «u  pnf 
clear,  but  began  to  cloud  up  again  between  10  and  Up.  m.  Monnl  Washington  obi^- 
reporleil  Aow  tlus  a.  m.,  and  very  low  (emperalure :  the  eSect  of  which  wis  frit  I*:. 
although  the  sun  shone  brightly  during  the  afternoon,  the  air  was  very  chilly.  Wiu-r 
clear  at  midni|;bl. 

Mag  18.— Day  opened  with  clear  and  cold  weather.  Baromoter  steady;  windftri.  * 
cbauged  (o  west  shortly  after  8  a.  m.  Temperature  risiug  very  rapidly,  irachiu^  <■■  ■ 
A  p.  in.  Baromettr  falling  very  slowly  since  9  a.  m.  Wind  veered  again  to  fast  brts-w' 
and  8  p.  m.  Dense  haze  aroaud  the  different  mountain  ranges  at  9  p.  m.  Sky  pctf'i 
clear.     No  change  till  midnight. 

May  19. — Very  hazy  at  day-break;  tbe  baxe  increasing  in  density  as  Ihr  wra.; 
advanced  until  1]  a.m.,  when  large  cumuli  commented  to  form.  BarometH' qniit  - 
this  morning  and  atiU  foiling.  Temperature  59°  before  midday.  Wind  from  e»l,  "»'  . 
at  times  to  Houtlieaat.  Very  heavy  mos-ies  of  cuumli  came  moving  from  the  soolbin'; »' 
J  p.  m.,  and  1.5.1  p.  m.  rnin  set  in.  The  wind  shortly  after  increased  to  brisk.  Bii"Cf 
very  low  and  still  falling.  Observer  at  summit  reported,  "  rain  ;  wind  south  but  mii^' 
Telegraph  line  works  very  hard  :  divided  and  relayed  Monnt  Washington  repnm:  dh  . 
to  raise  Mount  Washington  for  p.  m.  reports;  raining  hard.  Concord  reports. "  H-*  ■ 
rain  most  of  the  day."  Tlie  clouds  broke  away  fur  a  short  lime  between  9  aod  1<'F..^ 
but  rained  very  hard  all  night;  nearly  an  inch  tell  siuce  yeeterday  morning. 

Mag  'iO. — Raining  very  hard  at  day-break.  Barometer  stani^  lower  than  at  uj^' 
since  this  station  boa  been  opened.  Nearly  calm  since  midtiight,  but  commenced  K  b  ' 
again  between  6  and  7  a.  m.  ;  the  wind  now  being  west.  Temperature  steady  sinn  n-'. 
day  tnoming,  having  fallen  only  2°  dnring  last  night.  Impossible  to  raise  Hmitil  Vk 
inglon  for  signals,  but  wire  works  well  between  here  and  Boston.  Mount  Wislic;-. 
ftppears  unable  to  break  us  on  account  of  the  bad  condition  of  the  cable  ;  called  liimf^: 
hours  this  morning,  hut  without  buccosb.  Ceased  raining  at  1U.50  a.  m.,  and  comnno'. 
clearing  shortly  afterward.  The  different  mountain  summits  covered  with  son*.  Bt^  ^ 
eter  seems  to  have  reached  Its  minimum,  (10  a.  m.)  Just  raised  Mount  WsshiDitt^.  >'' 
relayed  all  of  the  delayed  reports  and  gave  biin  the  time.  Quite  pleasant  dnring  ll»  ^'' 
noon,  but  Imrometer  remained  low  and  steady.  Clondod  up  at  7  p.  m.,  and  baa  l>«in^ 
lag  ever  since. 

Mafiil. — Raining  hard  at  day -break  ;  wind  west  and  light.  Barometer  nfiet-  ' 
clouds  are  very  low  this  morning,  enveloping  the  station  completely.  Temperslni' ^''^ 
I  relayed  Mount  Washington  reports  again  this  morning.  Commenced  to  clear  Dp  v  l 
a.  m.,  but  clouded  up  agtun  between  I'J  and  1p.m.  A  very  heavy  shower  set  in  ■!. ' 
after  i!  p.  m.,  barometer  rising  rapidly  all  day.  Wind  changed  to  east  at  f  p.  di.  I^'a 
fair.  Huiniditj  lllU  per  cent.  Temperature  fell  rapidly  during  the  evening.  Fiii  1 1 
night.     Wind  north.     Barometer  still  risiug. 

Manas. — Day  opened  with  cool  and  lair  weather;  ice  beiug  formed  dnrii^ it' tV- 
Barometer  risiug  until  11.30  a,  m. :  falling  steadily  during  the  afternoon.  Sky  iwii" 
overcast  nearly  all  day.  Between  5  and  0  p.  m.  t  observed  a  peculiar  pheuomenoii,  "* 
I  frequently  beheld  at  the  summit  during  the  wiuter  of  I^O-Tl,  while  in  chsr;^  '~'''- 
Htation, )  consistiug  of  heavy  masses  of  cumuh  moving  from  the  south  and  bodiIkui  Ii"'  - 
the  Mount  Wasliiugton  range,  from  the  summit  westward  to  Mount  Plnsaoi  ■  l^~  * 
reaching  the  ridge  of  this  range,  they  suddenly  dissolve,  only  small  detached  muse*  ff-'i 
over  to  the  north  side,  bat  they  also  dissolve  soon  aflerwai^.  Temperetuie  itesdj  !)■  ^: 
Humidity  variable.    Threatening  at  midnight. 

Mag '£3 A  severe  rain-storm,  accompanied  by  a  brisk  southeasterly  wind.  Mt  in  t^'*- 

1  a.  ra.  ;  for  a  time  the  rain  came  down  in  torrents,  and  after  3  a.  m.  llie  wioil  Iiki>^' 
high.  The  rain  abated  somewhat  about  this  time,  but  Ibe  wind  kept  up  i  vdwli,'''- 
miles  an  hour  nntil  10  a.  m.  Barometer  falling  rapidly  all  night.  Tempnilnn  «u.' 
Showed  signs  of  clearing  after  II  p.  m.,  but  a  driKsling  rain  still  prevails.  The  caltl' '' '' 
summit  works  veiy  hald.  Belayed  Mount  Washington  iiiominc  reportf.  hut  con.J  n-' "  ■* 
himafiei'  that  time.     Concord  aud  Littleton  both  report  rain.     Wire  wurkingbt.'ii'oii^i'' 


aud  fdi 
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this  atBtion.  Lleulensot  Greelj  reschri  the  anniDiit  at  6  o'cli>ck  lant  preninif,  by  wny  of 
tlip  old  caftiftKe  f*"*^-  Threatening  after  13  m.,  hdcI  at  3  p,  m.  th*  wind  veered  lo  tbe  weaL 
Another  shower  of  ehort  duration  set  in  between  J  and  4  p.  id.  Barometer  commenced  U> 
rise  at  T  p.  m.,  and  after  dark   a  denw  fog  prevailed.     No  chaDgu  in  tbe  weather  at  mid- 

DI^'hL 

.Vag  2J.— HeiTy  shower  at  4  a.  m..  and  drizzling  rain  afUr  6  a.  m.  Concord  reported 
clear  weather  ibis  morning,  saying,  "Not  a  cloud  to  be  aeeo  here."  Barometer  and  teui- 
pcralnre  steady.  Wind  west  and  Tight :  nearly  calm  since  I  p.  m.  of  ye^'e^day.  Fair  diir- 
injr  the  afternoon;  temperature  61"  at  4  p.  m.     No  change  in  ibo  weather  at  midnight. 

Man  ^>- — Cloudy  aud  threatening  at  day-break  ;  temperature  iiuusnally  high ;  barom- 
eter falling,  wind  west  and  light  Hnmidily  very  high.  Cleared  up  toward  evening ;  tem- 
perature 64°  at  5  p.  m. ;  clear  at  midnight,  with  rising  barometer. 

Afog  36. — Day  opened  xilh  threateuinj;  weather.  Very  cold  during  oight.  Barometer 
riling  rapidly  aller  6  a.  m. ;  clearing  up  at  9  a.  m.  Shy  became  overcast  agaia  betiveeu 
li  and  4  p.  m.,  with  urrl,  which  formed  quite  rapidly,  but  disappeared  agaiu  after  dark. 

Vagin. — Clear  at  day-break.  Barometer  falling  slightly ;  temperature  high  ;  wind  south- 
east. Commenced  to  cloud  up  alter  I  p.m.,  tbe  wind  being  due  east  and  increasing  Id 
velocity.  Barotneter  still  falling.  Appearances  very  tlireateniUg  at  6  p.  m.,  and  the  pecu- 
liar haze  which  always  precedes  rain  in  this  section  of  the  country  commenced  to  farm 
sri'UDd  the  mountains,  threatening  rain  at  midnight.     Barometer  falling  rapiijly. 

Man  ^ — Bain  get  in  about  '2  a.  m.,  and  rnined  quite  hard  for  a  time  ;  drizzling  after  day- 
bri-ah.  Barometer  very  low.  Mount  Washington  is  once  more  covered  with  snow.  Wind 
changed  to  west  about  9  a.  m.,  and  the  clouds  Dcgan  to  break  away.  Sbowsrs  at  intervals 
*  '  ig  tbe  day.  Barometer  rising  after  midday.  Cable  lo  tbe  summit  works  very  hard, 
1  divided  and  relayed  Moant  Washington  signals,  A  very  heavy  rain  set  in  at  6.30 
|>.  m.   Moant  Washington  reports  snow. 

JHajr  'i9. — Raining  very  bard  all  night,  especially  toward  day-break.  Barometer  risiog 
rapidly,  and  at  &  a.  m.  the  raiu  ceased  ;  began  to  clear  up  at  6.30  a.  m.,  and  the  moDntains 
aie  perfectly  covered  with  a  thick  coat  of  snow,  reacbing  down  close  to  this  station.  Ther- 
mometer only  40°  at  6  a.  m.  Heavy  showers  during  tbe  day.  Tbe  cable  working  extremely 
hard  at  S  p.  in.  Concord  wire  failed  also,  but  commenced  working  agun  shortly  after  6  p.  m. 
Clear  westward  after  dark,  but  Mount  Washington  is  still  enveloped  in  dense  clouds. 
Barometer  rising  all  day.  Temperature  varied  only  ii°  tbe  entire  day.  No  change  io  the 
stale  of  the  weather  at  midnight.     Unable  to  raise  Mount  Washington  for  signals. 

Slag  3D. ^Threatening  at  day-break,  with  blgb  barometer  and  low  temperature.  Showed 
signs  of  clearing  in  tbe  west ;  and  at  8  a.  ni.  the  clouds  begao  to  break  away,  moving  from 
the  northwest,  while  an  easterly  wind  prevailed  at  this  station.  Could  not  raise  Mount 
Washington  nntil  8  a.m.,  when  1  relayed  bis  reportn.  Concord  wire  works  well.  Clovded 
up  again  after  2  p.  m.,  and  commenced  raining  at  4  p.  m.    Threatening  at  mlduight. 

Ofnif  31.— A  very  heavy  rain  set  in  about  1  p.  m,,  lasting  all  night.  Barometer  falling 
rapidly:  temperature  steady.  Nearly  calm  ever  since  12  m.  of  yesterday.  Unable  to  raise 
Mount  Washington  this  morning,  allhougb  we  used  Concord  and  Littleton  batteries.  Re- 
ceived bis  morning'  reports  at  1 1  a.  m.,  alter  much  trouble.  Wire  south  of  here  works  well. 
Continued  raining  nnlil  3.45  p.m.,  but  commenced  again  at  5.30  p.  m.  Barometer  rising 
since  6  p.m.;  temperature  steady.     Btill  raiuing  at  midnight.     Neuly  calm  all  day. 

Jnatmments  in  excellent  condition  during  the  entire  month.  During  tbe  first  two  days 
that  the  instruments  were  io  position  I  observed  a  difference,  ranging  from  U.°  to  6°,  between 
tbe  standard  thermometer  and  tbe  dry  bulb  of  the  bygromeler,  although  the  instruments  were 
exposed  under  precisely  tbe  same  condition.  I  changed  the  position  of  tbe  standard  fre- 
quently, but  without  success.  I  then  cut  a  circular  opening  (diameter  three  inches}  in  tbe 
lower  part  of  the  bygronieler-board,  the  center  of  the  opening  being  about  at  tbe  height  of 
tbe  bulbs,  thus  creating  a  free  circulation  of  the  air  around  the  same  ;  and  my  experiment 
proved  a  snecess,  as  tbe  two  dry  bulbs  read  alike.  As  similar  diflerences  ore  repotted  from 
qaite  a  number  of  our  stations,  it  is  believed  that  tbe  above  might  be  applied  with  equal  ad- 
vftntoge. 

THEODORE  SMITH, 
Oh$tretT'Scr£eatit.  Signal  Strvict,  Vnilcil  Statct  Arm}/. 

Base  of  Moukt  Wasbinotun,  N.  U,,  Jane  I,  1S72. 


EXTRACTS  FROM  DAILY  JOVRNAL  FOR  THE  MONTH  EKDIMG  MAV  3(,  W2. 

Mag  1. — The  barometer  fell  very  steadily  throughout  the  day.  Tbu  thermometer  fluctuated 
■lightly,  ranging  between  37"  and  i'i°.  Humidity  58  to  10(1  per  ceuj.  Wind  from  tbe  west 
until  nosn,  when  it  changed  to  southwest,  veering  between  that  point  and  south  tbe  rest  of 
tbe  day;  Telocity  steady,  at  from  forty  to  Sfty  miles  per  hour,  ibu  niBximuni  being  sixty-six 
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milM  per  hoar  tit  9  p.  m.  The  weftther  wu  very  doubtful  'm  the  early  day  ind  «lieI:^^ 
the  cloods  chaniciiig'  their  formation  very  ol^Q,  but  always  moving  with  tfan  *iDd.  T:-- 
vere  principally  illdeGoBd  cirro-stratus  and  cirro-cumuliu  clouils,  blcDded  in  kll  Nn>  : 
Bhapes.  Tq«  glens  and  ravines  were  ftlled  with  dense  base  until  2.30  p.m..  wbui  icluii^ 
took  place  ;  the  Bumniit  of  tho  mountaia  became  completely  shrouded  in  a  heavy,  Hlnn-I  ■ 
fog,  which  tarned  to  rain  at  7  p.  m.  ending  at  9.3U  p.  m.,  with  about  .02  r^'n-filL  >,■■■ 
9  p.  m.  the  weather  continued  threatening,  the  wind  blowinj;  sixty-fivG  miles  pel  hoiufr<4 
the  south. 

Jfaf  2.— The  barometer  fell  gradually,  and  oacillated  a  little  during  Iheday.    TliMii" 


mometer  ateadr  at  from  36°  to  3d°  until  night-fall,  when  it  fell  to  32^.    Wind  raif  c;  > 

tween  west  and  bo-'"-   ~'-'' '--' — '  ' —  .i.^— ..  ■-  _; m—  —  >. —  r  „  ._  .-. 

seutle  wind  at  m       ^ 

hours,  raining  and  hailing  in  a  drizzln  at  interralB,  t 


.    >alh,  with  a  velocity  of  from  thirty  to  Biity  milea  per  hour,  &lliii|;  -r 

geutle  wind  at  mldtiight.    The  weather  waa  very  unsetiled  thronghoat  the  lutmi-l 


the  ttkj  patlially  cleared,  and  the  atmosphere  became  very  transparent  for  a  feir  nHuik' 
The  glens  and  sarrounding  ravines  were  full  of  large  camnltu  cloudj,  which  in  a  skn  i:v 
anrrounded  the  summit  and  formed  dense  fog.  which  hung  over  us  until  lata  at  oiilil  i 
midnight  the  sky  was  covered  with  well-defined  stratus  cloudB.  The  bail  Uutkllo' 
down  in  very  Gue  stones,  turning  to  drisillng  rain.  My  morning  report  was  Jdijnl - 
conaequGDce  of  not  being  able  to  break  Sergeant  Smith  or  LiCtletoD,  who  called  nf  np-i'- 
edty  and  distinctly,  but  were  not  able  to  got  my  answer  to  the  call.  I  auCf«eded  Idhj!:; 
Sergeant  Smith  at  l.'2U  p.  m..  who  theu  took  the  report  and  forwarded  it. 

ifMy3.— The  barometer  still  falling:  total  fall  through  the  day,  .lU.  The  theronnrr 
steady,  fluctuating  between  'ir^  and  31",  faliing  rapidly  aAer  nigbt-fall,  to  '2'i'^  at  miilsiA' 
the  wind  blowing  steadily  from  south  to  southwest,  with  a  velocity  from  freah  to  bigk  *'  '■ 
The  weatlier  boa  been  very  unsettled,  constantly  changing  fiom  light  snow  to  sleel.  ilrii'': 
rain,  and  den^o  fog  ;  at  inlervaU  malting  feeble  attempts  to  clear,  but  always  raUinf; '." 
BO.  After  8  p.  m.  the  sky  partially  clearM.  but  remained  half  coverrd  with  etraliu  tl[4> 
the  stars  shining  brightly  through  [be  apace*.  A  little  before  9  p.  m.  I  noticed  a  br.  X'  I 
Bhret  of  pale  yellow  light  in  the  northern  horiaon,  pailially  obscured  by*  bearidiixp 
I  ctuuda  ;  this  "aurora"  leniiuned  stationary  until  after     '  '~ 


isfaed  in  Intensity. 


"  leniiuned  stationary  until  after  midnight,  but  steamly  il^- 


Jtnji  4. — The  barometeT  shoired  a  steady  decrease  of  pressure  in  the  early  put  oltbtiij  I 
ristug  at  night  a  little  higher  than  the  mnrniug  maximum.  The  thermouMler  steady.  luri; 
between  2F  and  'J4°  ;  very  steady  nearly  all  day  at  'ii°  and  23'^.  The  wind  flatlnUBl  ^>- 
tween  oorth  and  south  from  the  eastern  points,  with  brisk  and  high  wind  until  ■Flrr'i^.c-. 
wben  It  incressed  to  hurricane  velocity  of  from  ninety  to  one  hundred  mties  par  boiu.  I-- 
day  opened  with  threatening  weather,  changing  to  snow  and  aleet,  settling  down  le  i  iaf) 
'11  of  snow 


Uau  5. — The  barometer  fell  aleodily  all  day,  and  rapidly  after  9  p.  m.  to  midoifbi.    T" 
-       ■* I  then.    ■■       ■■'^-■-- 


K  (hconghont  the  day. 
....     -The  barometer  fell  slea      ,  ,      , 

thermometer  ranged  between  15^  and  'ii".  The  wind  steady  from  the  north,  with  Dii'>t  •< 
liigb  velocity,  veering  to  northwest  and  Inmiog  to  hurricane  at  night-fall.  The  wn:^- 
darlug  the  hours  of  daylight,  gave  a  prospect  oS  clearing,  the  sun  going  down  cktrii  \ 
red,  hnd  that  portion  of  the  sky  not  covered  with  stratus  clouds  being  entirely  clear.  T. '  ' 
changed  to  threatening  weather  after  9  p.  m.,  the  clouds  massing  round  the  snmnil  n? 
thickly,  so  as  to  obscure  all  sunoDndiiig  objects  &om  view.  A  slight  fall  of  snov  lAti  el- 
nlght;  E 


'Ometer  showed  a  steady  increase  of  pressure,  rising  rapidly  ifttf:'  I 
uown.  I  He  inermometer  rose  steadily,  and  gave  higher  endings  Uiau  on  yeslerds),  (^  | 
ilT^. )    The  wind  blew  steadily  from  the  north,  with  brink  velocity  up  to  night-til!,  ri'  " 


ie  and  i^rward  to  storm.  The  weather  was  very  unsettled  all  day,  sndwis^  li^.'  i 
at  intervals,  cloarlng  partially  at  2  p.  m.,  becoming  overcast  shortly  after,  aiMisd  in  Ibiiii'  I 
ening  the  rest  of  the  day.  I 

ISay  7. — The  barometer  rose  steadily  al!  day.  The  thermometer  rose  Bleadily,  and  pi^;  ' 
maximum  of  IfJ".  The  wind  changed  from  north  to  west  at  2  p.m.,  and  sbiiM  >f>rc<''- 
from  northwest.  The  day  opened  with  drizzling  raiu  and  a  storm- velocity  of  lini.  '^ 
turned  to  fog  after  S  a.  m.,  remaining  so  until  i  p.  m.,  when  there  were  evtdtnt'i^' 
clearing  weather  1  turning  fair  shortly  aftarward,  and  remaining  so  throughout  lb* '■;■■ ' 
the  day  and  night.  The  wiud  turued  Co  high,  and  (gradually)  to  brisk  at  nighl.  IfK 
clouds  moved  mim  the  northwest. 

Stall  8. — The  barometer  still  rising  steadily,  with  a  slight  rise  in  the  leRipentsrr.  T> 
wiud  from  tbe  northwest,  and  of  brisk  and  high  velocity,  bloiiing  at  very  anitein  nt* 
The  weather  opened  and  remained  fair  all  day  until  evening  approacheo.  "hes  >b^'.' 
became  gradually  obscured  by  stratus  and  cirro-stratus  clouds,  which  tnrTied  to  ninlKU  •» 
rain  at  d  a.  m.  tbe  following  day,  (9th  instant.) 

Mng  9.^The  barometer  fell  steadily  all  day,  and  rapidly  after  sundown.  Tbe  tbcm)''*''' 
gave  a  steady  increase  of  temperature,  rising  to  17'^.  Tbe  wind  Bleodr  frpn  lb*  nM>  *^ 
an  exceptional  puff  from  the  southweat.  The  velocity  of  "  high"  and  "  pi»' "«(  "?■'• 
after  sundown  to  a  violent  hurricane,  fairly  staggering  the  building  at  timca.  oamiv  i° '"' 
toendous  giistH.  The  day  sat  in  wilh  a  niiserable  dri siting  raiu.  stopping  st^'^'*-'" 
luruiug  iuto  veij  cloudy  weather  until  evening,  when  tbe  stars  aud  youug  dhiod  ihrn*  '^     l 
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brichtlj,  but  became  obaciirod  at  lip.  m.,  Trom  nbicb  hoar  tbe  sky  was  nearly  covered 
with  8i»(us  clouds.     A  alight  mai^ia  of  clear  skj.  remained  neur  Ibo  eastern  horiiaa. 

Mtf  10.— Thebaromeler  rose  rapidly  alt  day.  (I  made  a  report  ttt  midday  of  .16  rise.) 
The  tfaeimometer  fell  rapidly  iu  the  early  Tnomin^,  bIgbiI;  through  the  day  at  31°,  rising  a 
little  at  night.  The  wind  steady  from  the  west,  decre&iiiog  grwluall;  from  hurricane  to  high 
velocity.  The  day  began  with  rain,  which  held  op  after  8.10  a.  m.  Cloudy  weatlier  from 
Ibat  hour  up  to  1.30  p.  m.,  when  the  eky  cleared  rapidly,  and  fair  weatber  prevailed  autit  II 
p.  m.,  when  the  Btan  and  tnnou  were  cearly  obscured  by  alwul  tbree-quaiteiB  stratus  clouds. 
Afler  II  p.  m.  the  barometer  remained  very  steady. 

May  II. — The  baroineter  changed  very  little  until  midday  :  after  that  time  it  fell  slightly 
and  steadily.  Tlie  thermometer  rose  steadily  all  day.  The  wind  blew  from  the  west  all  day 
witb  gale  velocity  up  to  night-fall,  and  then  increased  to  a  storm  from  the  same  quarter ; 
sky  clear.  The  weather  was  very  cloudy  until  after  midday,  tbou  cleared  rapidly,  and  at 
9  p.  m.  and  after  the  sky  was  quite  free  from  cloud,  the  stars  and  moon  being  very  clear  and 
bright.     Daring  the  aflemoon  tlie  chief  part  of  the  clouds  were  below  the  summit. 

May  i'2. — The  barometer  and  thermometer  steady  i  wind  from  the  west  and  northwest, 
{rrodually  falling  otT  in  velocity  and  setlling  down  to  a  fresh  breeze.  The  weather  fair  during 
the  day,  tiecoming  perfectly  clear  after  night-fall.  At  midnight  I  noticed  a  few  faint  shooting- 
stars  crossing  the  western  horizon  in  close  proiimity  to  the  moon.  Earlier  a  halo  encircled 
tbe  moon  ;  it  was  of  very  narrow  diameter. 

Mag  13. — The  barometer  rose  steadiiy  all  day,  but  not  enough  to  denote  any  particular 
change  iu  the  preasaic.  The  thermomeler  fell  evenly,  dropping  to  ti6°  at  midnight.  Tbe 
wind  ttnclnaled  between  west  and  northwest,  settling  steadily  from  tbe  north  after  gtrndown. 
The  velocity  was  stead;  all  day.  alternating  between  fresh  and  brisk  wind,  except  in  the 
early  mominf;,  at  which  time  it  was  nearly  calm.  The  weather  was  quite  fair,  except  during 
the  latter  part  of  the  forenoon,  when  the  summit  was  covered  with  dense  clouds,  rising  from 
the  ravines.  The  clouds  were  priiicipally  well-defined  cirrus,  mixing  at  times  with  cnmulus, 
forming  clrro- cnmulus. 

Mat  14— Tbe  barometer  continued  rising  all  last  night  and  to-day.  Tbe  thermometer 
rose  gradually  until  4  p.  m.,  when  it  attained  a  maiimum  temperature,  for  the  day,  of  31^, 
remaining  steady  at  that  height  until  afler  d  p.  m.,  when  it  began  to  fall  steadllv.  The  wind 
has  Bactuated  ijelween  the  points  north  and  west,  with  a  velocity  fluctuating  between  fi^sh 
and  high  wind.  The  weather  has  been  very  fair  and  bracing;  the  lower  atmosphere  com 
parotivel;  clear.  Principal  clouda  cirro-cumulus,  with  here  and  there  well-defined  cirrus 
and  cumulus:  very  little  stratus. 

Mag  15.— The  barometer  fell  steadily  all  day.  The  thermometer  very  steady,  falling  a 
little  toward  night-fall.  Tbe  wind  settling  from  the  north  ;  after  sundown,  rising  to  a  strong 
g»le.  During  tbe  day  the  wind  fluctuated  between  north  and  west.  The  weather  during 
the  early  forenoon  and  afternoon  was  very  cloudy,  turning  to  light  flurries  of  snow  at 
inlervaU.  The  sky  became  almost  free  from  clouds  after  9  p.  m. ;  only  a  slight  streak  of 
cirro-slratas  remained  hanging  on  the  horizon  at  midnight. 

Mag  16.— The  biiromeler  fell  slightly  during  the  day,  going  up  slowly  after  dark.  The 
thermometer  fell  rapidly  last  night  and  this  morning,  going  down  lo  lo'^ ;  rose  slightly 
through  the  day,  and  remained  nearly  stationary  at  'ia^  after  night  Set  in.  The  wind  blew  s 
hard  gale  from  the  north  nearly  all  day,  the  direction  veering  to  west,  and  intermediate 
piijnis  between  west  and  north.  The  weather  was  fair  in  the  morning  and  forenoon,  Itirning 
lo  cloudy  weather  after  1  p.  m..  and  remained  so  the  rest  of  the  day. 

Mag  IT. — The  barometer  indicated  a  gradual  increaiie  of  pressure  throughout  the  day. 
The  thermometer  rose  b"  higher  than  yesterday.  The  direction  of  the  wind  changed  con- 
tinually all  day  between  the  points  of  northeast  and  northwest :  the  velocity  brisk  all  day, 
with  a  slight  falling  c>lf  to  gentle  wind  in  the  afternoon.  The  morning  o[>ened  with  light 
BDOw,  whiuh  hod  been  fslliiig  some  hours  during  the  night.  This  chang«l  to  cloudy  weather 
up  to  10  a.  m..  when  the  weatber  became  very  lair,  and  the  aintoaphere  transparent  enough 
to  allow  of  seeing  the  Atlantic  Ocean  and  the  surroundiog  country.  The  night  set  in  clear, 
tli^  moon  and  stars  comhig  out  with  iiniisnnl  brighlneM. 

Mag  JH.  — This  day  lioa  bren  almost  a  duplicate  of  jeslerday.  The  barometer  remained 
almost  stationary  until  after  H  p,  m.,  when  it  began  to  fall  slightly.  The  thermometer  rose 
Eteadily.  reaching  a  maximum  of  41°.  Tbe  direction  of  tbe  wind  changed  frequently  from 
uoTlbeasI  to  notihwest,  and  sometimes  died  out  entirely;  the  velocity  gentle  to  fresh,  rising 
to  brisk  wind  at  night.  Clouds  nearly  all  well-defined  cumulus,  changing  to  cirrus  after  tbe 
moon  rose.  The  atmosphere  was  not  quite  so  transparent  as  on  yesterday,  but  the  view  of 
tbe  snrrounding  country  was  very  fine  and  extensive. 

Mag  19. — Tbe  barometer  fell  rapidly  all  day.  The  thermometer  nearly  atsady,  rising  to 
44'^  The  wind  changed  direction,  blowing  from  all  points  of  the  compass  in  five  minutes' 
space,  making  it  very  dlfficnlt  to  determine  the  true  direction.  The  velocity  rose  to  a  heavy 
gnle.  and  blew  principally  from  tbe  southeast  and  southwest.  The  weather  wtks  fair  anUt 
about  1 1  a.  m.,  when  the  snmmil  became  completely  shrouded  witb  dense  stratus  clouds ; 
turned  lo  heavy  laiu  at  1,30  p.  m.,  which  contiuues  falling  the  entire  day  and  night,  keeping 
—  after  the  midnight  observation  was  taken      Owing  lo  the  heavy  wmd,  a  very  imperfect 

rement  of  laiu-fall  was  takeu.    The  rain-storm  to-day  affected  the  telegraph  a 

45  W 
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etttion  veij  mnch.  cultfng  it  entirely  off  mfler  4.30  p.  m. :  up  to  that  time  I  coold  comBiui 
cato  vritb  the  bue  (Seigeaut  Smith}  and  (Jtlleton.  I  could  hear  Boatou  and  LiUlatoD  oil 
me  repskledlf ,  and  answer  promptly ;  bat  from  Che  bad  ivorkins  of  the  line  wai  usable  Is 
break  in,  or  make  them  underslaod  me.  Ju  consequence,  Io-da;a'a  p.  m.  and  midni^ 
reports  have  been  unavoidably  held  ovei.  So  electrical  phenomena  acciunpanied  tbe  Mom 
to-day.     The  loof  of  the  building  U  letliui;  in  water  by  the  i^llon,  and  we  feel  damp. 

10, — The  barometer  continued  falling  until  after  5  n.  m.,  when  it  began  lo  m 
The  barometer  wag  Tery  even  throughout  the  day,  nnctuating  betwean  34°  iM 
be  wind  came  from  (he  Boutbeaat  and  ecuthweat  in  uie  morning,  changing  fnctiiie 
lo  northwest  at  9  a.  m.,  blowinr  steadily  from  that  point  tbe  remainder  of  the  day,  with  i 
hesTy  gale  velocity,  falling  a  little  after  9  p.  m.  The  rain  continued  falling  all  lart  ni^ 
and  throughout  the  day  with  very  little  intermission,  the  water  streaming  into  oni  babitalioa 
like  "all  possessed,"  and  it  was  witb  great  difficulty  that  we  succeeded  in  keeping  the  boob 
and  stationery  from  destruction.  At  S.15  p.  m.  tho  weather  showed  signs  of  clearing  if  i 
little;  tbe  sun  broke  through  a  chink  in  the  stratus  clouds  and  a  few  cumnlna  farmed:  Uh 
S  p.  m.,  when  it  rained  and  sleeted  until  10,30  p.  a. 
il  after  sending  the  midnight  report,  was  ' 
changed  to  rain  agaia  in  tbe  early  morning,  and  continues  falling  heavily, 
trouble  in  getting  uS  mj  midnight  report,  through  the  bad  working  of  tbe  line,  anawoait 
have  failed  in  doing  so  had  not  Sergeant  Smith  recaved  it  at  the  oaae  and  forwarded  itu 
Boston  for  me.  As  it  was,  it  required  upward  of  twenty  minulea'  close  application  to  Hid 
it  through  correctly. 

Map  21. — Tbe  barometer  rose  rapidly  all  day.  The  thermometor  compantirelj  steadjK 
MP,  foiling  to  39°  afler  II  p.  m.  Tbe  wind  steady  from  tbe  nerUiwest,  with  decieaasf 
Telocity,  going  down  to  a  fresh  breeze  at  midnight.  The  rain  and  sleet  continued  alnoi 
incessantly  until  6.50  p.  m.,  when  it  cleared  rapidly;  and  in  balf  an  hoar  from  that  timelk 
sky  was  half  covered  witb  a  mixture  of  cirrus  and  cumulus  clouds.  At  midnight  il  ■■■ 
nearly  clear  weather,  only  a  few  light  cirrus  clouds  dotting  the  blue  canopy  aboTe.  IV 
moon  and  stars  were  very  brilliant.      From  9  to  10  p.  m.,  however,  a  baie  obaenctd  iti 


n  partially,  and  it  was  surronnded  by  a  broadly  marked  halo. 

'aj  22.— The  hi  ' ■"    ' 


May  22.— the  hsrometei  steady  all  day,  falling  rather  rapidly  toward  night-falL  Thti- 
mometer  steady.  Tbe  direction  of  the  wind  changed  to  all  points  of  tbe  compass,  viih 
gentle  and  fresh  velocity,  rising  to  a  gale  from  the  south  at  night.     Weather  (air  nalil 


ly.      Tbe  direction  of  the  wind  changed  to  all  points  of  tbe  c 

ih  velocity,  rising  to  a  gale  from  the  south  at  night.     Weather  ttit  nalil  nithi 

when  it  turned  veiy  cloudy  and  threatening.     Lieutenant  Oteely  arrived  here  liMif 


at  5  50  p.  m.,  and  consumed  the  leHt  of  tbe  day  in  making  his  iiupection  of  the  K 

Afay  23. — The  barometer  continued  falling  all  last  mght,  and  remained  comparatiwl' 
steady  to-day,  with  an  occasional  rise  or  fall,  varying  from  .01  Co  .03,  Tbe  tbermomila 
showed  an  increase  in  temperature,  and  oscillated  at  times  to  the  ertont  of  3P  between  lit 
hourly  observations.  The  wind  from  the  west  and  southwest,  in  the  morning,  with  bes'l 
gale  velocity,  changing  to  nest  and  northwest  afler  2  p.  m.,  tbe  velocity  falliog  off  to  briu 
wind.  The  day  opened  with  rain,  which  had  commenced  during  the  night,  and,  with  ilirbi 
intermission,  continued  falling  all  day.  Lieutenant  Greely  departed  lU  3  p.  m.,  oflsi  dd- 
iahing  his  inspection  and  making  a  list  of  articles  considered  ueceteary  for  a*c  on  thii  M- 
UoD. 

Jfon  24. — The  barometer  rose  in  the  early  morning  a  little  and  remidned  very  stead; 
through  the  middle  of  the  day,  falling  gradually  after  8  p.  m.  The  thermonieter  rose  H 
4^,  the  higbeat  recorded  temperature  here  this  year.  The  wind  from  tbe  northwest  ud 
west,  with  gentle  aud  fresh  velocity,  rising  to  a  gale  at  nigbt.  At  10  a-  m.  it  was  desd 
calm  for  about  thirty  minutes.  Clouds  iu  dense  masses  rose  from  tbe  glens  all  day,  aiakisc 
what  might  have  been  a  very  fair  day,  very  cloudy  at  times.  Stratus  clouds  on  tiie  siuupi' 
formed  abont  3  p.  m.,  and  continued  so  tbe  real  of  tbe  day  and  night. 

Mag  SfV.- The  barometor  fell  steadily  all  day,  more  rapidly  after  9  p.  m.  Tbe  ibennoiiK- 
ter  very  steady  through  the  day  up  to  5  p.  m.  at  43°,  Iben  it  fell  very  rapidly,  rotehi^  i 
minimum  of  31°  at  midnight.  The  wind  came  steadily  from  tbe  west,  with  a  high  «iad 
and  gale  velocity;  changed  to  northwest  aftor  3  p.  m.,  hud  the  velocity  gradually  lacmsid. 
until  at  midnight  it  blew  a  storm.  The  morning  opened  with  light  rain,  which  had  bMB 
falling  through  the  latter  hours  of  the  night,  but  stopped  at  7  a.  m.     From  (hat  bonr  nalil 

___,_  _r. ....    ...L._     ..    r- 'ondy  nature.     About  3  p.  m.  it  began  dear-* 

«.half  covered  with  cumulus  eXauOa,  ehaof 
s  clouds.    From  9  p.  m.  there  appeared  a 

,   ._!  _  ^ '-  -,  obscOTBd  thebni 

bermooietar  still  1 

>er  elands  wva  be 

]  a  midday  telep 

._^ ^_.  ,.  ... im.    The  maii" 

height  of  the  barometer  was  given  at  9  p.  m,,  falling  gradually  from  tbot  hour.  Tbe  l^' 
mometer  fell  last  night  to  SS°,  rising  gradually  from  7  a.  m.  to  40°  in  tbe  late  afUmeoi. 
The  day  opened  with  a  heavy  gale  from  the  northweal,  which  sobtlded  gradually,  aM  is 


id  after,  tbe  tb 
iug.  and  everything  below  the  summit  free  from  haiu  or  cloud. 

HnTE.— At  T  p.  m.,  while  the  wind  blew  from  the  northwest,  the  upper  elands  wva  beia^ 
driven  rapidly  from  the  soathwBsL 

Ma)  ae.— The  barometor  rose  very  steadily  all  day.  and  I  forwarded  a  midday  teiepso 
showing  an  inoreased  height  of  .17  between  the  hours  of  8  a.  n   --'•"-     ""■- '—" 
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be>Tr  gluts,  to  b  Ireih  breezs  in  the  ereniog,  ahlmpiig  direction  st  intervnls  to  north.  The 
wektber  Traa  Terj  fine  end  elmost  cleai  naartj  ell  dsy.  Nothing  eztraoidinary  took  place 
la  reqnire  lecording. 

Jfaf  27. — The  MTometeT  fell  steadilj  all  daj,  with  a  Blt^bt  eiceptton  at  middaj.  when  it 
T<we  a  little.  The  thennometeT  roie  qp  to  1 1  a.  m.,  itanding  'leai^  from  that  tims  until  1 
p.  m.,  at  43°  ;  It  nas  44°  at  2  p,  m.',  and  fell  steadily  afterward.  The  prevailing  wind  came 
m)m  the  loaUi  aed  sonthweit,  with  high  wind  and  gale  velocitj.  At  4.50  p.  m,  the  wind 
ehwiged  Yeiy  abmptlj,  and  without  any  decreaae  ot  velocitv,  to  the  ioatoea«t,  blowing 
from  that  point  about  thirty  minntes.  The  weather  was  fair  until  3  p.  m.,  when  dense 
Btralns  clonda  covered  the  aummit  and  remained  there  until  rain  began  falling  at  1 1  p.  m. 
Thia  weather  continued  into  the  night. 

May  28. — The  barometer  fell  a  tlitie  in  the  early  forenoon,  rising  afterward  steadily.  Tbs 
thermometer  fell  last  night,  and  through  the  day  showed  a  decrease  of  about  lO^.  The 
wind  prevailed  from  the  weet,  changiii)f  a  few  points  st  timet  north  and  south,  with  brisk 
and  high  velocity.  The  weather  was  very  bod  all  day.  Snow  fell  during  the  night  and 
rontinned  up  to  10. 30  a.  m, ,  changing  then  to  rain  and  fileet ;  there  was  a  slight  cessation, 
of  rain  and  enow  at  Umes,  but  there  was  no  indication  of  clearing  up. 

Jr«|r  29.— Barometer  still  going  np,  and  the  tbennometer  falllag  a  few  degreea.  The  wind 
from  the  northwest,  with  bigh  and  gale  velocitT.  The  rain  of  last  night  changed  to  snow, 
wUcb  eoQtiniied  felling  until  a  little  before  day-break,  and  some  of  the  drina  measured 
upward  of  l!i  inches  in  depth.  The  mountain,  above  "Jacob's  Ladder,"  wu  covered  with 
snow,  exceptiDg  where  the  wind  had  cleared  the  points  of  rocks.  Heavy  stiatos  clouds 
obscuied  the  sky  and  covered  the  summit  all  day. 

Jfay  30.— The  barometer  rose  steadily  until  11  a.  m.,  Ailliug  steadily  afterward.  The 
thermonteter  showed  a  slight  increase  of  temperature.  Tbe  wind  came  from  all  points  of  Ibe 
compass,  decreasing  from  gale  in  tbe  morning  to  fresh  velocity  in  the  middle  of  tbe  day, 
rising  to  brbk  wind  at  night.  The  forenoon  and  afternoon  were  very  cloudy,  molt  of  (he 
cloans  settling  below  tbe  summit  until  evening  set  in,  then  the  summit  became  covered  with 
dense  stratus  clouds  which  turned  to  heavy  driving  rain  at  6.40  p.  m,,  and  continned  thus 
after  midoight  report  was  sent.  I  had  unnsnol  difficulty  in  lelegrapbing  my  midnight 
report  to  Boston,  although  a  strong  cnirent  was  put  on,  sa  the  bad  weather  caused  bequeut 

Mag  31. — The  barometer  continued  falling  all  through  last  night  and  to-day,  rising 
sUgbtty  toward  night.  The  thermometer  hasl>eeu  very  steady  at  3^  and  34°,  dropping  to 
31°  at  night.  The  wind  has  blown  from  all  the  points  of  the  compass  with  brisk  and  high 
velocity;  it  cbopped  very  suddenly,  between  9  and  10  a.  m.,  from  southwest  to  due  east, 
and  back  to  soulnwest ;  tbe  direction  of  tbe  wind  was  very  uncertain,  and  Ranged  many 
times  during  the  twenty-four  hours.  The  weather  has  beeo  one  contiunone  round  of  snow, 
bail,  sleet,  and  rain  all  day. 

ImttrameiUt,  l(c, — In  addition  to  tbe  instmmenti  previously  reported  by  me  as  being  out 
of  order,  1  have  the  honor  to  name  the  following:  One  cup  blew  off  the  anemometer  on  the 
16th  Instaut,  doring  a  heavy  gale,  and  was  lost  down  "Tnckerman's  Ravine."  I  anpplied 
its  place  by  putting  on  a  cup  taken  from  the  other  instrument,  which  had  been  reported 
out  of  order.  Also,  one  min.  thermometer,  slightly  out  of  order. 
1  am,  sir,  very  iiepectinlly,  your  obedient  servant. 

ALFRED  E.  THORNETT, 
Ohervtr-Strgtant,  Siinat  Strrite,  UiliUd  Statei  Armg. 

Summit  op  Hobnt  WAsnniUTOir,  N.  H.,  Jane  1, 1B73. 
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Paper  I. 

ON  THE  AURORAL  BISPLATS  DURING  THE  MONTH   OP  FEBRIJaRT,  ISi 

[Etiraeli  fron  Iht  mimlUy  journals  of  Iht  difftnnt  ilations  tUabl'ahtd  by  tkt  Signtl  Sir.ia. 
,  Uaitiil  Statet  Army.  ] 

I  ttie  weel.    Tbis  light  ai&j  bave  bMn  earned  b; 

Ftbruary  38.— SpotB  of  aarora  tbroDKhout  tbo  negtern  skj.     Weather  cload;. 
Ftbrnarf  29. — A  fuut  aurora  tbroughoat  tlie  whole  hesTenB :  that  in  the  BOath  lomrKUl 
brighter  than  elsewhere. 

JACK  SON  V1LX.E.  FIJJRIDA, 


MOBILE,  ALABAMA. 

Ftbruary  4. — On  tbe  night  of  the  4th  a  brilliant  auroift  WM  visible  from  7  to  II  p.  m.  1: 
bocKcne  visible  in  the  ea^t,  and  spi'ead  along  the  sk;  from  a  point  eonth  of  eaat  to  northmi, 
EDilat  times  rising  in  the  skj  to  an  altitude  of  about  GO".  At  J0.45  p.  ni.  it  ime  higki, 
preientiiig  at  that  Ume  a  most  hrilliant  appearance.  A  portion  rileiidiag  from  east  U  i 
point  eMt  of  north,  maintained  a  uniform  color  varjiag  but  little  from  abeautifoltaselaa 
deep  blood.     The  portions  lying  between  north  and  northwest  and  eoet  and  southeul  wi 


for  a  short  Ume  in  the  north  and  norlfawest,  hut  presenting  tbe  appearance 


ntuiratrBituh 
.  it  ^sippeanil 
of  anelUHuxl 


Ftiruary  4.— Weather  cloudy.  Wind  southeast.  An  aurora  made  its  appearance  abonl 
6^  o'clock,  eiteading  from  east  to  west.  It  assumed  no  definite  shape,  but  vraa  of  an  a- 
treme  bright  red  color,  and  wa«  brightest  about  8.3G  p.  m.,  when  it  gradually  disapptirtd, 
ceatiDg  to  be  seen  at  9,30  p.  m. 

KALTIMOBE,   MARYLAND. 

ira  palaris  was  seen  this  evening,  on  the  soulbem  bomiA: 

BOSTON,  MASSACHUSETTS, 
Februari/i, — G.30  p.  m. — I'ine  display  of  aurora  polaris  south  of  zeoilb,  of  a  d«ep  m 

KNOXViLLE,   TENNESSEE. 

fiiriwrp4.—B^  p.m.— Brilliant  aurora;  beams  shoot  almost  north  to  sooth,  and  ihroi^)! 
the  zenith.    Tbe  sky  is  deep  red. 
11  p.  m. — Aurpra  disappearing  vary  slowly. 

MARQUETTE,  .MICItlGAN. 

Ftbruary  5. — 9  p.  m. — Brilliant  auroral  display.  The  arch  Ihrooghont  very  well  dtfia*!. 
being  of  a  brilliant  color,  and  of  not  much  elevation  above  the  horizon,  the  ttiwiBRi  isor- 
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ing  along  tbe  arch  fiom  nest  to  east,  and  pieraiitiDg  th«  appearance  somewiiat  of  broad 
w*TM  of  light. 

10  p.  m. — Th«  itTcaoien  haviDg  mbsided,  the  arch  is  better  defined,  bnt  not  of  such  a  bright 

11.20  p.  in. — Aurora  more  brIlliaDt  than  ever,  streamers  ahaoting  up  very  high.  The  arch 
h&a  not  been  verj  well  defined  during  the  display,  rather  reMmbling  a  great  light  in  the 
DOrth,  with  intervals  of  almost  clear  aky.  Up  to  iO  p.  m.  there  naa  do  base  or  clond  to  be 
seen  beneath  the  arch,  bnt  at  this  writing  a  fen  very  long,  thin,  and  perfectly  Etraight-edged 
olonds  are  seen  at  the  western  end  of  the  arcb. 

FAntary  la. — ll.SOp.m.— An  anrora  ii  now  visible,  conaisting  of  an  arch,  quite  well 
defined,  resting  upon  a  bank  of  thick  dark  haze  at  the  eastern  end  of  arch  ;  streamers  are 
obserred  to  be  shooting  both  upward  and  downward,  bnt  not  to  a  great  elevation  npward, 
while  downward  tbey  reach  almost  to  the  horizon. 

11.30  p.  m.— The  arch  has  merged  into  a  broad  sheet  of  light,  and  shows  signs  of  disap- 
pearing. 

F^aarj  26.-8  p.  m.— Brilliant  aarorn :  elevation  of  top  arch  aboat  45°,  base  nearly 
touching  horizon  ;  colore  principally  white  and  pale  crimson. 

a.30  p.m. — Aurora  mneh  fainter  ;  bnt  few  streamers  visible  as  yet. 

11.20  p.m.— Aurora  no  longer  visible. 

09WEQ0,  NEW  YORK. 

Ftbruarg  9.— Northern  lights  commenced  at  11.30  p.  m.,  lasted  until  J. 30  a.m.;  not 
brilliant. 

Fttruar)  19.  — Northern  lights  same  as  described  in  article  ^1,  page  176,  Loomis.  Com- 
menced 7  p.  m.  and  lasted  until  13  p.  m. ;  nothing  unusual  in  their  appearance. 


F<eiri«irjp  20.  —The  assistant  observer.  Private  Tighe,  reports,  at  9  p.  in.  Isst  evening,  the 
existence  of  two  luminous  arches,  extood'og  across  the  northern  sky,  being  about  S°  apert, 
and  the  up^r  one,  the  more  lumiDoas  of  the  two,  about  GO''  above  nortiiern  horizon,  lie  is 
unable  to  give  duration  of  this  phenomenon. 

kVNCIIDURGH.    VIUGINI.4. 

fV*ruo'B4.— The  aurora borealis  was visibleduring  the aigbt  of  th64lh.  At  7  p.  m.,  owing 
to  the  cloudy  slate  of  the  atmosphere,  a  reddish  hue  of  the  clouds  was  the  only  indica^on 
of  the  presence  of  the  aurora.  As  the  night  advanced  the  weather  became  clear,  and  that 
quarter  of  the  heavens  from  northwest  to  southwest,  from  zenith  to  horizon,  presented  a 
bright  red  appearance.  The  aurora  grew  dim  in  the  southwest  and  brighter  in  the  west  and 
northwest  at  10.30  p.m.  At  midnight  the  lightsbecameveiy  bright  due  north,  resembling 
daylight,  while  in  the  rest  of  the  heavens  the  aurora  entirely  disappeared. 

SEW  YORK  ciTy, 

Fdiraarg  4.  —Clear  weather  and  brisk  northwest  winds.  At  G.30  p.  m.  a  brilliant  aurora 
appeared  in  the  north,  which  soon  overspread  the  whole  northern  heavens.  At  7  o'clock  it 
bad  extended  ecwtward  and  upward  until  it  occupied  a  space  in  the  sontbeast  from  about 
15°  to  50°  above  the  horiEOn,  about  70°  in  breadth,  and  assumed  a  blood-red  tin^,  so 
dense  at  times  as  to  obicnre  the  stars.  On  either  side  of  the  crimson  was  a  perpendicular 
line  about  10°  in  width  and  50°  in  length,  of  a  bright  orange  and  green  tint.  The  display 
lasted  until  about  11  p.  oi.,  when  it  gradually  disappeared. 

I'HIL.IDELPHIit. 

fetruarg  i.  — On  the  north  the  aurora  borealis  was  displaying,  while  on  the  south  the  ao-  . 
rora  australis  reflected  hack  with  tenfold  beauty  the, light  of  its  cold  antipodes.     As  at  7.20 

fi.TD.  I  opened  the  latticed  door  of  the  shelter,  a  most  brilliant  display  of  glorious  crimson 
ight  struck  upon  my  gaze.  Further  ohservation  discovered  that  a  blood-tinted  light,  ever 
varying,  was  extending  from  the  south  to  the  southeast.     At  Umea  the  light  would  subside 


varying,  i 
to  a  mello' 


At  first  I  thought  the  lurid  light  was  the  reSection  of  some  confiagration  upon  the  sky;  yet 
upon  opening  the  east  door,  I  discovered  that  IhQ  northern  horizon  was  also  ligbled  by  a 
pale  silvery  light,  which  at  times  would  assume  a  tinge  of  pale  green.  These  phenomena 
remained  visiole  for  the  greater  part  of  the  night,  for  at  11.43  p.  m.,  when  my  last  observa- 
tion waa  nadOi  the  rays  of  the  aurora  boreaJis  were  plainly  and  magnificently  visible  above 
tbe  baok  of  the  stratus  clouds  Ibat  interposed  above  the  horizon.     The  aurora  australis  hod 
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faded;  "'twia  'neath  a  cloud  at  dark  at  woe,"  for  hnza  and  black  baokf  of  ttntai 
had  piled  tbemselves  on  the  borizon,  ao  latelj  illuminated  bj  Ihe  soft  crinuoD  lifht  of  (b» 
auslralia.     The  »ky  wm  becoming  rapidlj  overcaac,  and  at  I  a.  m.  nas  enUrely  obscnred. 


Febntary  i, — A  diaplaj  of  aurora  was  i^lble  in  the  north  and  nnrthwesL  It  wai  Gifl 
seen  at  6  p.  m.;  did  not  present  any  particular  form,  but  was  a  diffused  light  Ithadllu 
appearance  of  crimson  sand  fallinff  to  the  earth,  then  rolling  in  billows  ana  waring  toiraid 
the  sontb,  and  disappearing.  It  became  more  brilliant  at  e  p.  m.,  and  was  then  of  a  inf 
rich  crimson  color. 

WA9HIKGT0N,  l>.  C. 

Ftbruars  4.— The  auroral  display  first  Attracted  the  alten'.ion  of  the  obaetrer  at  7.15  ».«. 
Pieaentinr  a  brilliant  carmine  color,  it  gradually  crept  up  from  the  northewtem  limit  of  lb 
horizon  tin  it  reached  the  zedtb,  when  Ibe  rays  beKao  to  appear  divided,  and  presented  u 
appearance  as  of  a  dickering  flune  dartiog  down  toward  the  southwest. 

Apart  from  this  track  across  tbe  besvena  Ihein  appeared  curious  frIobe4ike  spots  of  about 
lb°  m  diameter,  having  the  same  carmine  color,  aud  being  arranged  by  the  side  of  tbe  flit 
of  the  anrorn;  not  less  than  three  of  these  spots  were  noticed. 

The  auroral  track  was  about  40°  in  width,  less  brilliant  at  the  borders  than  in  tbe  nntn. 
and  when  complete  could  not  be  seen  below  an  angle  of  3<P.  The  obeervalion  wss  eai- 
tinaed  until  9.15  p.  m.,  the  phenomenon  presenting  bat  slight  changes. 

Another,  but  not  confined  to  aoy  particular  part  of  the  heavens,  was  observed  for  a  ftv 
momenta  at  2  a.  m  February  5.  Tbe  color  was  the  same  as  tbe  first,  but  was  sonwwhit  Ieh 
brilliant. 


Fthnarfi  4. — At  9  p.  m.  it  cleared,  and  a  slight  aurora  was  perceptible.  These  baTeilvtn 
or  nearly  always  been  found  at  this  station  to  be  precursors  of  colder  weather  and  notthaij 

Ftbnuirn  19. — A  slight  dawn-like  aurora  wan  observed  in  the  evening. 
Ftbruarn  27. — In  the  evening  there  was  a  slight  aurora,  resembling  the  dan'n. 

KEV  WEST,  FLORID.i. 

Ftbruarji  4.— At  7  |>.  m.  a  falut  light,  without  anj-  deflulte  form  or  shape,  was  obserrel  in 
Ibe  northeast,  reaching  from  the  east  to  the  north  and  extending  bait-war  lo  the  iPtiitb', 
gradaally  movinjr  westward,  passing  by  tbe  north,  until  about  S.30  a.  m,,  when  its  venler  hti 
reached  the  western  point  of  Ibe  horizon,  and  could  no  longer  be  obHerved,  in  conseqimcf 
of  the  shy  becoming  overcast  with  clouds.  A  dense  haze  was  observed  at  its  base  dariiiellw 
entire  time,  and  at  9  p.  m,  large  black  clouds  moved  from  the  west  atid  passed  by  ill  hue 
When  it  first  appeared  lis  color  was  very  faint,  and  after  intervals  of  rive  minutes  it  in- 
creased in  brightness,  its  color  becoming  a  rose  hue,  and  again,  after  au  interval  of  6" 
minatea,  it  would  entirely  disappear,  and  again  re-appear,  very  faint  at  first,  bnlwoDid 
gradaally  increase  in  brightness,  and  so  on  during  tbe  entire  time  it  could  be  observed.  Il 
was  brightest  at  about  1  a.  ni.,  when  il  was  of  a  red  color,  Ihe  amount  of  moislure  in  Ibe  tii 
at  tbe  time  being  8'i  per  cent. 


/'«iri(<irj|4.— An  anrora  visible  in  the  northeast  at  7  p.  m.,  extending  from  imith  to  tbr 
horizon,  of  a  light  red  cobr  at  first,  but  died  away  into  a  pale  yellow  at  9  p.  m.,  when  ibe 
haze  became  very  dense. 

FeirHary  4. — Cloudy,  barometer  falling,.  Brilliant  aurora,  color  bright  red ;  benn  6.i> 
p.  at.;  too  cloudy  to  see  it  plainly  till  about  tO.!iO  p.  m.,  when  the  sky  cleared,  llgai^' 
steady  light,  shining  up  about  3o°  above  the  bonbon.  Began  to  disappear  ll.30p.is-' 
totally  disappeared  11.40.  Barometer  falling,  temperature!)?''  and  relative  hnmidily  W 
Wind  southeast,  16  miles  per  hour.     Heavy  dew  falling. 

D^-  nrrii,  missesota, 

Ftbrvary  4.— At  6.30  p.  m.  very  red  light  mnning  east  and  wast.  South  of  Do  I-nli '' 
was  brightest  at  the  east.  At  9  p.  m.  beams  began  to  shoot  up  at  the  north :  il  was  not  vwy 
brillianl. 

MILWALKEK,  WISCONSIN. 

Ftbraara  4.— Snow ;  aurora  in  the  southeast.  ^-.  i 
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oa  tliG  Diornm^  of  Ibe  11th  rrom  30.19 ;  tom- 
og  amil  tbe  morniuK  of  the  IJtb  to  39.(13, 

bad  fBllen;  wind  unsteady,  from  fiileeo  to 


aed  1H°:  baroi 

le  rapidlj;  .70  of  an  inch  of 
miles  per  bom,  northwest. 
I      yenwfirth.  barometer  30.10,  bfgan  lo  fall  at  7  i 
- — J — hftflrooon.  wben  it  held  prett;  eteady  uaCil  7  a. 

--J^^ight  to  29.95;  thermometer  rsiaed  2!i=;  1.10  __  _ 

.''--j- -M,  first  from  soutbeaat,  ebsuK'^S  ^  nortbiregl  by  tbe  Bouth.  At'  this  time  one 
I  lea  of  hig-h  barometer  was  abont  CHiro,  and  another  aboat  Chicago  and  Milwattkee. 
-t/i-ijoais  tbe  barometer,  3U.:t8  at  noon  of  the  liitb,  began  falling:;  continned  nntil  6 
■f—it  13ih  to  29.70;  thermometer  raiHed  If/^:  a  high  wind  followed  at  midnight 


n.  on  the  1 J  tb ;  continued  falling 
oj  tbe  12th,  again  falling  rapidly 
"  <■-"  ■  --—^  '^irty-five  to  Ihitly- 


ain  fell.    The  high  a: 


n  Pennsylvania,  and 

intinaed  falling  rapidly  nolil 
'u  thirty-live  miles  per  liotir, 
■  ni.of  tbe 


uoilhw. 

est  of  Omaha, 
the  bitromeler  began  falliog  nt3  a.  m.  of  the  llth  ; 
'-    '■  tbe  13lh-14lb,  at  which  lime  tbe  wind  raised  li 
iitbeost,  and  changiog  to  ooilhvrest.    It  hegaii 
.e-J  inches. 

tbe  barometer,  30.3^  at  7  a.  XD.  of  Ibe  12th,  fell  rapidly  nntil  its  miaimnBi, 
tb,  was  '29.c:);  tbe  temperature  roHe  15>-;  wind  brisk  from  east,  changing 
thence  northwest.    Rain  began  at  7.20  p.  m.  of  the  |-.ilh,  continued  until  U.4U 
Ibe  t3Lh;   amoDDt,  .61  of  an  inch. 

1  the  barometer,  30.47,  began  falling  at  7  a.m. of  the  IQth:  conUnued  nntil 
the  I3th-I4lb  to  29.66:  at  I0.o3  p.  m.  of  tbe  13th  the  wind  raised  to  .a  mites. 
tsl,  having  veered  from  tbe  south.  Kain  began  at  ti.'.iO  a.  m.  of  the  13lh,  ceased 
Dl'tbeUlh;  amouut,  ],lti  inches. 
„  lis"  ordered  at  6.40  p.  ra.  of  the  J3lh  ;  "Down"  at  1.13  a.  m.  of  the  IRth  ; 
— (boars' notice  WH3  given  of  the  stonn.  Observer  reports,  "  Signal  justified ;  aevenil 
—  Bliid  in  harbor  and  escaped  Ibe  gale." 

rpwaukee  tbe  barometer,  30.49,  began  falling  at  T  a.  m.,  and  continued  until  G  p.  w. 
t»h  to  '29.GH,  followed  by  brisk  wind  from  northwest.  Kaln  commenced  falling  at 
~B.  of  liltb  :  ended  at  3  a.  m.of  14th;  amount  .60  inch.  "  Up  signal  "  was  ordered 
Lw,  uf  13th.  thirteen  hours  previous  to  the  storm.  Observer  reports:  "No  damage  to 
J  IS  all  retnaineil  iu  harbor." 

—tamphis  the  'barometer.  3U.31  at  C  a.  m.  of  tbe  12th, 
—{4  p.m. of  the  ]3lh;  temperature  rose  20'-;  wind  tv> 
— 1st :  rain  liegan  at  6  p.  m.  of  the  121b  ;  amount,  .50  inch. 
;^;^iiisville,  on  tbe  morning  of  tbe  12th,  the  barometer,  30.40,  commenced  falling,  and 
^jfily  until  »  a.  m.  of  the  14lh  to  39.44.  tbe  Ibeimonieter  rising  14-.  At  7  a,  m.  of  the 
_^lwind  rose  to  twenty -two  miles,  and  at  4  p.  m.to  twenty -five  from  the  northwest. 
.^Kan  at  8a.m. of  the  13th;  ended  at  3  p.  m.ol  the  14th  ;  amount,  1.13  inches. 
^4iannpoli8  the  barometer  commenied  falling  at  7  a.  m.  from  30.45 ;  fell  to  29.45  at  0 
-^he  I4lh  ;  thermometer  rose  1T~;  wind  brisk  from  southeast:  changed  to  northwest : 
-taaat8.:t0a.m.or  the  13lb;  ended  at  4.20  p.  m.  of  tbe  14th;  amount,  1.93  inches. 
-M*nd  Haven  the  barometer  fell  from  30.56, 6  a.  m..  on  tbe  I2lb,  to  29.1^8,  7  a.  m.  on  the 
imperature  rose  2li-:  ilie  wind  at  5  p.  m.of  the  I4lh  rose  to  thirly-one  miles  from 
'       '  '    '  "       n.  of  the  I3tb.  ended  at  4  a.  m.  of  tbe  I4lh ;  amount,  1.06 


^  ordered  at  12.^  p.m.  of  the  14lh,  giving  li 


:e  of  the 


the  (jaronH-ter 


d  falling  about  T  a.  m.  of  tbe  12th  from  30.55  ;  fell 
.    _  of  the   14th;  temperature  rose  2r>  ;   rain  commenced  at 

oFthel3lh:  ended  at  d  p.  tn.of  the  Nth:  auionnt,  2.21  ioches  1  the  wind  at  11 
iliirty  miles  an  honr  from  northwest. 

begun  to  fall  during  early  morning  of  tbe  13th;  fell  imtil  4  p.  m. 
the  14lb  the  wind  had  risen  to  a  gale  from  the  northwest ;  rain 
icbeK.    "  IJp  signals"  was  ordereil  at  11  a.  m.  uf  the  14th,  giving 


foledo  the  baromel 


.s  ordereu  at 

troit  the  barometer  at  3 

a  morning  of  tbe   I4ih 

'loth,  blowing  a  gale  frrm  the  northw-eBt-.  ruin-fall  1.9 

~  W  hours  prrviouB  to  gale. 

Cleveland  the  barometer  30.58.  at  7  a.  m.  of  the  12tb,  fell  rapidly  to  39.35  at  4.  p.  m.  of 

lib ;  at  II  p.  m.  of  the  14th  tbe  wind  rose  (o  3<>  miles  an  hour,   unsleodj  between 

Mett  and  southwest;  thermometer  raised  i&'-,  and  fell  rapidly  following  the  slorm  ; 

■tier  rising  rapidly :  ntiQ-fall  I.o4  inches.    "  Up  signals"  oTdeceil  at  11.10  a.m.,  twelve 

"  ,    C'.ooglc 


*  L'p  signals''  ordered 
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deBYOriog  to  enter  tbe  baibor  struck  tbs  piel  and  neat  down ;  oae  of  the  wen  drowned. 
Some  other  TeeseU  which  put  out  returned  in  a  duaaged  coudilion,  sod  several  livei  ImI. 
Maiij  steamers,  schooners,  &t.,  attud  io  port  oQ  iKcount  of  namiog  signal." 

At  Buffalo  the  baromelor  30.6^,  at  T.38a.m.of  the  IStb,  fell  ts  3U.23  at  I1.2dn.in.of  the 
14th;  at  3.30  a.  m.  of  the  15th  the  storm  began,  and  at  7.30  a.  m,  was  at  its  bigbest.  The 
observer  states :  "An  uoknowu  amouDt  of  propeit^  aud  perhaps  a  {^reat  rnanj  lives  bave 
been  aaved.  The  narning  was  given  some  fitteen  hours  before  the  violeuce  of  tbe  clonnwAS 
fait  at  this  station.  It  was  heeded  by  marine  men,  and  no  vesseU  left  port  duriag  its  display. 
Tbe  storm  was  the  loost  violeut  known  on  the  liikes  for  jears."  Rain  fell  to  tbe  amoaot  oi 
3.70  Inches. 

At  Rocbcater  the  barometer  30.63,  at  7.33  a.  m.  of  tbe  ISth,  fell  to  29.a&  at  7.32  ft.  ni.  of  the 
IStb;  temperature  raised  'H°.  Tbe  wind  at  2  p.  m.  of  the  14th  iwsed  to  30  miles  au  hour, 
first  from  soullieast.  then  changed  to  northwest.    Run  fell  to  the  depth  of  S.09  inches. 

At  Oswego,  at  7.37  a.  m.  of  the  I'Jth,  the  barometer  at  30.81  fell  rapidly  lo  3!«.29  on  tbe 
15th  at  7  a.  m.;  (bennumeter  raised  13°,  The  gale  commenced  at  6.45  a.m.of  tbe  16tb. 
"  Up  signal"  was  ordered  at  1.15  on  the  14th,  twenty-two  boars  before  tbe  gale  reached  its 
height.  Many  vessels  were  detained  by  the  signal.  ISome  put  ont  and  relumed  in  a  damaged 
condition.    One  vessol  went  ashore  and  was  a  total  wreck. 

This  storm  did  not  reach  Montreal,  althongh  the  barometer  fell  nearly  an  inch;  the  wind 
did  not  exceed  fouiteen  miles,  hut  a  heavy  fall  of  rain,  amountiag  (o  3.M  inches,  is  re- 
corded. 

At  Burlington,  Vermont,  the  barometer  fell  1.03 ;  the  wind  raised  to  eighteen  miles,  and 
but  .m  inch  rain  fell.  At  ibe  same  time  (beiweeo  the  13th  and  ItithJ  another  acorm,  or  pari 
of  this  one,  was  moving  up  tbe  Atlantic  coast. 


THE  STOEM   OF   MARCH 

The  moroiDg  Iclrgrapliic  weather  reports  of  March  1,  1872,  from  tbe  sienal  etationd  along 
tlie  Qnlf  coa«t,  indicated  an  area  of  low  barometer  to  be  rapidly  developiDg  in  that  region. 
The  barometer  at  New  Orleaos  was  then  29.87,  and  the  direction  of  the  wind  at  all  of  tbe 
(iulE  stations  wag  northeast,  while  at  Punta  Raaaaand  Key  West  westerly  winds  prevailed. 
The  probabilities  issued  on  that  moruing  predicted  falling  barometer  for  the  eastern  (rnlf, 
with  continned  clond  and  rain  and  increasing  easterly  winds.  Toward  the  allemoon  tbe 
wind  at  Punta  Rassa  and  Key  West  changed  to  eoutb  and  southwest  respectively,  and  tbe 
storm-center  wbs  rapidly  appraaching  the  northwestern  coast  of  Florida.  The  barometer 
fell  quite  rapidly  at  the  Oulf  and  south  Atlantic  stationn,  and  rain  set  in  at  New  Orleans, 
Mobile,  Lake  City,  Jacksonville,  Savannah,  and  Charleston,  and  by  4.35  p.  m.  (Washington 
mean  time)  abont  one-half  inch  bad  fallen  at  most  of  these  stations.  The  wind  was  stilt 
northeast  there,  and  reached  a  velocity  of  twenty-two  miles  at  New  Orleaut,  but  the  loweat 
barometer  was  reported  from  Lake  City,  29.71^railing  ,31  in  aighi  hours. 

The  probabi lilies  in  reference  to  this  storm,  issued  at  7  p.  m..  read  as  follows  :  "  Tbe  low 
barometer  south  of  Weslem  Florida  move  northwistwardly  into  the  Soulh  Atlantic  StalM 
during  the  night ;  the  area  of  rain  extending  by  Saturday  morning  to  Virginia,"  and  dan- 
gerous winds  were  predicted  far  the  Soulh  Altantie  coast. 

The  storm,  now  fully  developed,  moved  during  the  evening  into  Georgia,  wiih  fearful 
violence,  cutting  off  telegraphic  communication  with  Florida,  a    "    -  ■•  ■"  '"■    ■* 

ton  mean  time)  the  barometer  at  Savannah  had  fallen  to  29."* 
hours,  with  a  northeasterly  gale  blowing  sixty  miles  an  bou 
tninglnn,  Augusta,  Charleston,  and  Savannah,  and  snowing  at  Lynchburg  ai 

The  storm  was  then  predicted  to  move,  or  to  continue  moving,  oortheBstward  along  the 
°'~*li  Atlantic  coast,  the  area  of  rain  to  extend  during  the  night  over  the   middle  Atlantic 


g  inio  vieorgia,  wiin   rearini 

and  St  ]  t.35  p.  m.  iWashiur- 

,  a  depression  of  .53   in  eirbl 

It  was  raiaiag  then  at  Wil- 


coaat,  and  cautionary  signals  were  promptly  ordered  and  displayed  by  2  a.  m.  of  March  2,  M 
Savannah,  Charleston,  Wilmington,  and  Norfolk,  and  the  further  progress  of  this  severe 
storm  will  show  bgw  fnlly  these  predictions  were  verilied. 

Tbe  reports  of  the  morning  of  March  S  showed  the  storm-center  to  be  centrRl  over  the 
southern  coast  of  North  Carolina,  the  barometer  at  Wilmington  being  extremely  low,  39.27, 
having  fallen  .53  during  the  latter  part  of  the  night :  at  Charleston  29.47,  at  Norfolk  «>.47, 
(wind  fifty-five  miles  per  hour, )  while  the  pressure  gradually  recovered  nt  the  more  southern 
stations.  The  heaviest  raiu-fhil  was  then  reported  from  Savannah,  being  nearly  one  inch  in 
a  few  honrs.  The  steamer  Rising  Star,  ■■  nrnn  from  New  York  to  Aspinwatl,  encounterad 
this  storm  when  entering  the  Oulf  stream  on  tbe  morning  of  March  2:  tbe  barn  me  tfi  If  1 1 
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.7<i  in  eight  hoara :  and  when  ia  longitade  74°  13'  snd  latitude  34°  3',  at  12  a: 

etoT  ttdod  at  29.00.    A  "  tramendoaB  s~~  " '  -n -■--.  i-_   -_j-l.   1 

maj  prosresa.    Tbe  storm  moderated  ti 
■erioiu  damage. 

The  momiDg  probabilities  in  regard  to  this  storm  read  :   ' 
th«  sonthem  North  Carolina  coast  move  northeaatnordlr  ovi 

▼eiy  brisk  aod  high  northeasterly  nioda  from  thence  to  Cape  Cod  ;  tlie  ai 

inznortheaet ward  over  the  southern  Ne<r  England  States  duriug  the  da; ," 

The  display  of  cmtionar;  aignala  at  Wilminglon  and  Norfolk  nag  coutlnucd,  while  orders 
to  hoist  them  were  at  once  aent  to  Baltimore,  Cape  May.  New  York,  and  Kcw  London. 

As  predicted,  the  storm  kept  raaving  norlboBAtvianlly  along  the  coaat  with  terrific  vio- 
lence, and  by  4.35  p.m.  its  center  was  evidently  at  some  distance  off  the  New  Jersey  coast, 
and  the  area  of  snow  had  extended  into  Massacbusetla,  with  rapidly  falling  barometer :  the 
barometer  fell  at  Philadelphia  to  S».67 ;  at  New  York,  to  29.67  ;  at  Cape  May,  to  129.48— 
the  wind  at  the  latter  place  being  netthweel,  and  blowing  thirty- two  miles  per  hour,  and  one 
contluuooa  snow-storm  prevailed  along  the  coaat  from  Portland,  Maine,  to  Norfolk,  Virginia. 

The  afternoon  probabilities  predicted  the  storm  to  still  continue  moving  northeastwardly 
dnring  the  night,  and  the  midnight  reports  of  this  day  showed  its  center  off  the  coast  of 
Maine,  with  undiminished  force,  the  biuometer  at  Portland  being  29.57,  and  at  Boston 
29.56,  while  the  pressure  began  to  recover  south  of  New  Ifork.  On  themomiDg  of  March  3, 
the  pressnre  was  still  very  low  over  and  along  the  coast  of  Maine  i  but  the  storm-center  had 
already  passed  within  tbe  limits  of  the  atatione,  ond  shipping d is aa tars  repotted  frain  Hali- 
fax showed  that  the  storm  must  have  been   very  severe   over   New  Brunswick   and  Hova 

The  accuracy  with  which  the  early  development  and  the  subaeanent  progress  and  path  of 
this  storm  has  been  trmced  and  predicted  by  this  Ollice,  preventea  many  disasters,  both  on 
land  and  sea,  and  the  reports  from  the  stations  where  cautionary  signals  had  been  displayed 
state  that  nnmerons  vessels  were  kept  in  port,  thereby  saving  many  lives  and  an  immensA 
amount  of  property.  Savaouah,  QeoigiiL,  papers  estimate  the  amonnt  of  property  saved  at 
(hat  and  other  southern  ports  at  "  probably  several  millions.  " 


A  rapid  fall  of  tbe  barometer  at  Fort  Snlly,  Dakota,  on  the  27th  of  September,  indicated 
the  existence  of  an  area  of  low  pressure  in  tbe  far  Northwest ;  and,  although  no  further 
telegraphic  reports  were  received  from  that  station  at  niidnig'ht  of  the  same  day,  it  was  evi- 
dent that  a  storm  was  movifi;  down  tbe  Upper  Missouri  Va  I  lev,  by  tbe  di  miniab  in  g  pressure 
reported  from  Oiraha  and  i^eavenworlh.  Tbe  wind  was  blowing  from  a  southerly  di- 
rection from  Omaba  eastward  to  Lake  Michigan,  and  southward  as  far  as  Saint  Louis.   , 

Tbe  reports,  received  the  following  mormng,  showed  that  the  storm  had  advanced  very 
rapidly  during  the  eight  southeastward,  as  predicted :  and  its  center  was  then  somewhere  be- 
tween Leavenworth  and  Keokuk.  The  wind  at  Omaba  bad  already  changed  to  northwest; 
while  at  Leavenworth  it  was  north,  at  Saint  Louis  east,  at  Keokuk  southeast,  and  at  Daven- 
port east;  thus  completely  encircling  the  storm  center,  and  clearly  defining  its  rotary 
motion.  It  was  also  raining  hard  at  Saint  Louis,  Keokuk,  and  Cairo.  The  "  probabili- 
ties "  issued  at  10  a.  m.  on  the  morning  of  the2dtb  predicted  diminJBhing  pressure  and  rain 
for  the  upper  lakes  and  Lake  Erie  ;  thus  giving  a  timely  warning  of  the  approach  of  the 
storm  along  the  lakes,  where  the  barometer  was  then  still  above  the  normal  height.  The 
storm  path  had  been  due  southwest  so  far ;  but  the  afternoon  reporls  of  the  SHth  showed  that 
the  predictions  from  this  Office,  viz,  fallinj;  barometer  on  the  upper  lakes,  dec,  were  fully 
JustiSed,  as  the  pressure  diminished  very  rapidly  at  Chicago,  Grand  Haveu,  and  Toledo  ; 
and  it  was  than  evident  that  the  storm,  now  fully  developed,  would  sweep  across  the 
lakes,  and  cautionary  signal  orders  were  at  once  telegraphed  to  Milwaukee,  Chicago.  Orand 
Haven,  Toledo,  Cleveland,  Buffalo,  and  Detroit ;  but  were  not  received  at  Milwaakee  and 
Grand  Haven,  through  the  neglect  of  tbo  telegraphic  company  charged  with  their  tratiB- 
mission  and  delivery. 

The  storm  was  then  central  over  the  southwestern  portion  of  Illinois,  with  heavy  nun  and 
very  brisk  fiorthwcsleriy  winds  at  Keokuk,  Davenport,  and  Chicago  :  while  at  Saiot  Louis, 
Cairo,  Louisville,  and  Indianapolis,  thewind  hal  already  changed  to  a  southerly  dirsction. 
The,  lowest  barometer  was  now  reported  from  Saint  Louis,  being  29.44 :  and  from  Lake 
Erie  westward,  toward  the  storm  cpnler,  the  atmospheric  pressure  diminished  .10  of  an 
inch  fur  every  sixty  miles.  The  storm  moved  iiorlheaitwardly  during  tbe  day,  with 
Irrrilic  northeasterly  gales  on  Lake  Michignu,  aad  wrsleily  gales  ob  Lake  Erie  :  and  frMM 
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the  midnight  leporti  of  Ihe  38th,  wu  fband  to  be  central  orer  Northern  Indiuis.  The  Iouf'I 
baromeler  wu  then  reported  from  Chicago,  iMing  29.35:  uid  heavj  run  piaviiltj  u 
Chic^o,  Milwaukee,  Grand  Hnven,  and  I]«Croit. 

The  miilaight  "  probabiliCieB  "  predicted  the  storm  to  continue  movine  northewtKudarn 
the  lower  lake  region,  with  euteriy  R^'m  for  Lake  Michigan,  backing  to  Qacthwcsla^ 
toward  tbs  morning  ;  and  for  Lakea  Erie  aod  Huron,  ghifting  to  nortbwMterlr  darini  i!« 
evening ;  and  for  Lake  Ontario,  shifting  to  northweeterlf  toward  Ihe  night  And  the  tv. 
tiooary  sif^nale,  hoisted  at  the  lake-stations  in  the  foretiaoo,  were  contia^. 

These  progDosticatioo*  were  veiiSed  with  fatal  panctnalit; :  and  the  BeTent?  of  the  itoni 
over  the  lake»,  during  the  following  night,  was  almost  unprecedented ;  and,  as  ite  approitl. 
had  bMQ  annoanced  fruni  8  to  ]2  boars  in  adrance,  the  amount  of  propertj  suTSd  miut  ban 
been  iinmeiue.  Still,  quits  a  uamber  of  sbipwrecka  occurred,  tlie  storm  overtaking  itsttL- 
that  hod  not  been  within  reach  of  tbe  warsings. 

The  reports  of  tbe  morning  or  the  29th  eboireil  that  the  storm  was  then  eentnl  on> 
Norlbeni  Michigan,  and  that  the  presnure  had  dimiDisbsd  eastward  to  the  Allaolic  cnil. 
while  brisk  westerly  winds  prevailed  over  Lake  Michigan,  and  sou thweslerlf  over  LakeErt. 

1-I . ^.^  jg^Q  prediclsd  to  continue  moving  northeastward  into  Caa>d&.  and  down 


tbe  Saint  Lawrence  Valley,  with  northwesterly  gales  over  Lake  Huron  during  the  daj.  mi 
over  Lake  Ontario  dnring  the  night :  and  the  warning-signals,  already  ordered  on  Lake  On- 
tario, were  continued  ;  aud  tbe  Canadian  stations  ivere  properly  noticed  of  the  approachii; 


Lake  Hnron  came  in  for  its  full  xhare  of  the  storm  daring  the  day,  with  heavy  nia  u 
Alpena,  Saugeen,  and  Toronto;  and  the  storm-center  reached  Canada  in  the  afternoon, ui 
the  Saint  Lawrence  Valley  on  the  morning  of  (he  3tilh,  thus  having  traveled  a  distancs  a 
□early  *J,400  miles  in  about  eighty-four  hours,  at  an  average  velocity  of  thirty  mile*  an  hoi:. 
The  path  of  this  storm  described  an  almost  perfect  rectangle,  with  its  vertex  at  Saint  Leuii: 
and  its  severity,  especially  after  reaching  the  lake-region.  eiceedeJ  anythiog  eiperiedJ 
on  those  waters  for  years. 


Paper  M, 

Rochester,  New  York,  Stpitmtrr  5,  1872. 

GENtR.u.:  In  accordance  with  Special  Order  Xo.  103, dated  Office  of  tbe  Chief  Signl- 
Officer  of  the  Army,  August  16,  ]S72.  and  written  iostriictioiis  previonaly  received  ftM 
you,  I  proceeded  to  Rochester,  New  York,  to  make  such  observations  ili  you  had  diiedtJ. 
in  tiie  balloon  "  Aurora,"  which  was  expected  to  ascend  (ram  Falls  Field,  RocbesCer,  m 
Thursday,  the  39th  day  of  August,  at  3  p.  m. 

Having  made  careful  comparisons  of  the  dilTerent  instruments,  with  the  several  slandsrJ'. 
previous  to  leaving  Wasbingtoa.  the  comparisons  were  renewed  upon  arriving  in  Roctlt^UI 
with  the  instruments  at  tbe  observer's  office  in  Power's  Block. 

Ail  necessary  arrangements  were  made,  and  I  repaired  to  the  ground  selected  for  ibt 
ascension  some  time  previous  to  the  hour  named,  with  the  instrumeDli  iu  readinHU  u 
ascend. 

Professor  Samuel  A.  King,  the  aeronaut,  had  selected  his  balloon  "Aurora''  for  this  atccc- 
sion.  This  balloon  and  the  car  belonging  to  it  were  made  in  France,  and  have  been  useJ  b.r 
Professor  King  in  various  ascensions  during  tbe  past  two  or  three  years,  tbe  capacity  b«;sr 
about  20,0<H)  cubic  feet.  Tbe  balloon  was  two-thirds  inSalod  on  my  arrival  on  tbe  gronal 
]*rofessor  King  informed  rae  that  owing  to  [be  heavy  wind  then  prevailing,  the  fact  of  in 
blowing  directly  toward  Lake  Ontario,  and  tbe  threatening  state  of  the  weather,  be  lisJ 
decided  to  postpone  the  ascension  until  Monday,  September  'i,  al  S  o'clock  p.  m.  I  ai  on  « 
advised  yoa  of  Ibis  fact  by  telegraph.  The  wisdom  of  Professor  King's  decision  was  mani- 
fest shortly  after  dark  the  same  evening,  when  a  steady  rain  set  in  and  continued  durlof 
tbe  night,  accompanied  by  a  higb  soulberly  wind.    The  great  difficulty  the  ai 


contend  with  was  the  long  lime  reqaired  for  inflating  tbe  balloon,  being  about  fillws 
hours.  This  fact,  in  conjunction  with  the  presence  of  a  higb  wind,  led  Professor  Kisf  w 
further  postpone  the  ascension  until  Tuesday,  the  3d  of  September,  at  3  p.  m.,  of  whirb  fwt 
you  were  duly  informed  by  telegraph.  It  was  necessary  to  commence  inflating  the  baltoossl 
19  o'clock,  midnight.  I  was  on  the  ground  at  that  time,  Sunday  night,  with  the  profmor. 
aod  Ihe  fact  of  its  bein^  very  dark,  with  the  wind  still  blowing  fresh  from  the  uortliwei>t. 
■eemed  to  justify  bis  deoision.  Careful  comparisons  with  the  several  inslmmeDts  were  cue- 
tiDU«d  meanwhile,  and  arrangements  made  with  the  observer  at  Rochester  for  making  ija- 
chronouB  observation*  while  toe  balloon  was  up  in  the  air. 

I  proceeded  to  Fails  Field  Tuesday,  the  3d  of  September,  and  having  filed  the  iaslm* 
tneoti  in  position  in  the  car  of  the  balloon,  made  continuous  observations  from  2*.  S^«.  I'* 
p.m., until  4*.  30m.  lOi.  p.m-.wheo  the  car  was  attached  to  tbe  balloon  prtpaiator; te 
starting.  The  inflation  proceeded  slowly  until  shortly  before  !>  p.  m.,  when  t»  hose  *ai 
cast  on,  and  the  aeionaot  and  myself  got  into  tbe  car. 
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the  lut  rope  iras  c«st  off,  and  we  ■Carted  oi 

I  made  ei|>ht7'twD  complete  sets  of  readmgs  in  tbe  car,  reatiag  on  the  Kroto^lr  prerions 
to  its  beioK  attached  to  the  ballooD. 

After  eTerytbing  was  in  leadtnesB  to  start  and  the  rapes  all  cleared  away,  I  had  the 
instrnmeuts  banded  tn  me  in  the  car,  and  begaa  m;  reading  at  the  instaat  we  started. 

I  look  leadings  from  Greea'i  aneroid  barometer,  and  the  dry  and  wet  batb  tbermoDietera 
etDlaiibei's  hygrometer,  from  5A,  3ia.  15i.  p.  m.,  the  time  of  atartin;;,  at  the  same  time  keep- 
ing the  direction  of  the  balloon  in  the  record,  nntil  S.'il  p.  m.,  the  time  we  landed.  Tiffany's 
aneroid  barometer  waa  also  read  from  the  dme  of  starting  nntil  Zi.lO  p.  m.,  when  it  ceaaod  to 
register,  owinr  lo  the  fact  of  its  reading  down  to  2S  inches  only. 

At  5A.  49n>.30i.  p.m.,  the  clock  attached  to  this  ins trnment  stopped,  and  I  lost  four  min- 
nles  and  a  half  in  getting  out  my  watch. 

Tiffany's  barometer  was  read  for  a  few  minntea  afterward,  bnt  the  readings  ware  so  much 
out  that  tbey  were  discontinaed. 

I  made,  on  an  average,  two  observations  a  miuate— sometimes  getting  three  and  at  pthers 

As  the  object  of  this  Toyajje  was  to  ascertain  how  many  observations  could  be  taken  In 
a  given  space  of  time,  sod  to  see  if  it  was  practicable  to  ttse  tlie  balloou  for  making  meteor- 
ological observations  with  any  degree  of  accuracy  and  safety,  I  devoted  my  attention 
entirely  to  this  duty,  and  did  not  take  any  time  to  observe  the  view  or  the  country  over 
which  the  balloon  was  passiur,  excepting  an  occasional  glance  when  attention  was  espe- 
cially called  to  anything  by  tne  aeronaut. 

I  made  one  hundred  and  Sfty-six  observations  while  In  the  balloon.  The  following  day  I 
made  furty-seveu  observations,  at  the  house  of.Mr.  Timothy  Buell,  a  few  rods  from  where 
we  descended. 

Upon  my  letum  to  Rochester,!  renewed  the  comparison  of  my  instruments  with  those 
tt  the  observer's  oHice  in  that  city.  Upon  relaminc  Co  the  Office  of  the  Chief  Signal-Offi- 
cer I  slinll  again  make  careful  carapansons  with  the  standards.  A  detailed  description  of 
the  voyage  in  narrative  form  is  embodied  in  my  report,  as  of  general  interest,  and,  also, 
adding  to  Ibe  value  of  the  data  obtained. 

We  left  the  earth  amid  the  shouts  of  the  Ibousands  of  spectators  and  ascended 
quite  rapidly,  moving  a  little  south  of  east.  The  temperature  decreased  consideTably  - 
as  we  arose  above  the  earth,  falling  20°  in  ten  minutes.  The  sky  waa  perfectly  cloud- 
less, and  a  light  northwest  wind  prevailed.  The  aeronaut  estimated  our  speed  at  about 
thirty  miles  an  ho\ir.  We  observed  a  thick  haze  in  the  northward,  and  also  quite 
a  haze  in  the  westward.  The  view  of  Lake  Ontario  was  very  fine.  The  country  we  passed 
over  was  highly  cultivated,  and  presented  the  appearance  of  one  vast  garden  spread  out 
beneath  ns.  The  noise  of  the  crowd  below  was  soon  hashsd,  and  for  awhile  the  only 
sound  perceptible  was  the  rumbling  of  the  railroad  trains.  This  soon  ceased,  and  perfect 
stillness  reigned  supreme  for  a  short  time,  broken  only  by  the  voice  of  the  aeronaut  remark- 
ing upon  the  magnificent  view  spread  oat  before  us.  We  apparantly  passed  along  for  some 
distance  parallel  with  the  New  York  Central  Kailrttad.  for  upon  the  balloon  descending  a 
little  the  roar  of  Ibe  trains  was  plainly  heard.  The  aeronaut  called  my  attention  to  a  small 
like  which,  from  its  position,  I  judged  to  be  Lake  Canaiidaigna.  At  our  greatest  eleva- 
tion the  air  was  qnito  chilly,  the  breath  being  perceptible  as  in  winter,  although  I  did  not 
feel  at  all  inconvenienced  by  the  change,  being  provided  with  warm  clothing. 

Oar  course  changed  at  5A.  Vim.  lOs.  p.  m.  to  dne  enat,  and  at  bk,  I3m.  p.  m,  to  southeast, 
which  we  kept  until  tih,  24in.p.  m.  when  we  moved  a  little  south  of  sontheast  until  5/i.  3Sta 
30t.  p.  m. ;  the  balloon  Chen  moved  south-sou theust.  We  kept  this  general  direction  until 
landing. 

After  reaching  our  greatest  elevation,  and  descending  again,  we  moved  along  at  a  height 
sufficiently  near  the  earth  to  enable  us  to  converse  with  men  at  work  in  the  belds.  Tbey 
were  apparantly  much  surprised  at  our  appearance  above  tbem,  and  Inquired  facetiously 
where  we  came  from,  what  we  were  doing  up  there,  and  where  we  intended  going  ;  which 
JDterrogalurias  were  answered  to  their  entire  satisfaction  by  Professor  King-.  All  the  noises 
incident  to  &rm  life  were  plainly  discernible  from  our  elevated  position.  Pasalng-  over  a 
pasture  we  frightened  half  a  dozen  hoiaes  very  much ;  they  pranced  up  and  down  the  Geld, 
and  occRsiODUly  glanced  upward  with  much  alarm.  We  were  unable  to  plot  our  conne  to 
any  degree  of  certainty,  owing  to  our  iguarance  of  Che  country  passed  over. 

Upon  my  return  to  Hocbesler,  I  obtained  a  copy  of  a  telegtaphic  dispatch  to  the  editor  of 
the  UniLii,  dated  Lima,  Livingston  County,  at  6.S0  p.m., Now  York  Central  Railroad 
lime — about  twelve  minotrs  faster  than  Washington  time — sent  by  the  telegraph-operator, 
giving  at  that  moment,  6A.  8ni.  p.  m.  of  my  time.  Our  distance  from  Lima  at  about  six  miles 
east  ot  there,  descending  slowly  in  a  southeasterly  direction.  This  coincides  with  our  posi- 
tion, so  for  as  1  conld  ascertain,  and  ca,D  be  used  to  advantage 'as  a  check  in  plotting  oar 
course.  This  dispatch  was  received  by  the  observer  at  Bocheiler  at  l>.30  p.  m.,  wbMl  be 
discontinued  his  special  observations. 

At  6k.  2m.  n.  m.  we  bailed  a  man  in  the  field  below  us,  and  asceriuned  from  him  that 
48  w 
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we  were  pasiiuB  over  the  townehip  of  East  Bloomfield.  Sood  urwrnaid.  tbe  aeiMuni  V 
[he  guide-rope  bang  fioBi  the  car,  and  drag  over  (he  grouod.  While  traTeling  thm;;:) 
thU  way  the  balloon  came  down  quite  uesr  the  earth,  so  uoar  that  as  we  approadi»l  i 
fence,  it  seemed  tn  if  we  woald  certainlj  strikn  against  it  in  our  deeirent.     The  pnt^-  - 


called  my  attention  to  this,  in  order  tliat  I  might  xecuTe  the  inatmnienta.  Igotatlir 
lo  pick  them  up  in  mj  hand  in  case  wo  struck.  By  throwing  OTor  a  haadful  of  bal  i-- 
jii9t  at  the  right  time,  the  balloon  ascended,  snii  passed  over  tlie  feni^  in  safety.  Jntt  be^  ^ 
landing,  we  Kaw  a  large  oak  tree  directly  ahead  of  uh.  At  first  tliere  was  some  dutrr' 
tbe  car  lodging  in  the  tree,  but  by  discharging  a  small  quantity  of  ballast,  w«  paatif^- 
in  Rafely,  the  guide-rope  barely  touching  one  uf  the  branches. 

Professor  King  finally  decided  to  descend,  as  it  was  getting  toward  night-fall.  H 
requested  a  man  in  the  field  below  ns  to  take  iiold  of  the  guide-rope.  The  man  wu  it'i 
directed  to  take  a  turn  around  the  fence  with  the  rope.  We  were  then  irradunlly  lovRti 
until  the  car  rested  on  the  ground,  touching  the  earth  without  any  jar  to  tbe  Iiu^iikii'- 

While  the  car  was  held  down  by  willing  bands,  I  took  the  last  observation  at  6*.  21«.p.  f. 

I'be  professor  treated  as  many  of  our  newly  made  friends,  as  desired  it,  to  a  balloon  liJ' 

Tbe  field  proved  U>  be  on  the  farm,  withii  a  few  rods  of  tlie  house  of  Mr.  Timothy  Bo-I. 
being  about  two  miles  east  of  East  Bloomfield  rallroad-ststion,  which  i»  a,  little  m>1i: 
tbe  village  of  that  name,  about  six  miles  west  of  Canandaigua,  and  sotDeCwenty-foiuniili- 
from  Rochester. 

After  taking  one  more  observation  and  putting  tbe  instruments  in  a  safe  poution,  1  dni^ 
down  to  the  Western  Union  telegraph-office,  at  East  Bloomfield,  and  advised  jon  si  lUf 
of  my  arrival  on  the  earth  agaiu,  and  the  success  of  this  ttie  first  sieoal-office  ballooo-i^ 
cension  for  melcoro  log  leal  purposes. 

1  would  mention  here  the  courtesy  of  Mr.  Cheney,  tbe  manager  of  the  Western  Vs'-f- 
Telegraph  Company,  at  Rochester,  in  putting  under  my  orders  one  of  his  measengen.  ■^'i. 
blanks,  &c.,  so  that  I  conid  inform  you  at  onveofonr  departure  from  Falls  Field,  and  sIm^  '. 
forwarding  my  messages  to  yon  with  all  possible  dispatch.  Upon  my  return  to  Mr.  Burl. ' 
bonse,  1  found  that  the  aeronaut  had  allowed  most  of  the  gas  to  escape  from  the  "  Aunni. ' 
bod  bad  left  our  aerial  c&rrisge  and  its  appendages  in  the  held  until  daylight. 

It  would  seem  from  this  experiment  that  there  is  a  reasonable  degree   uf  assurance  lb i: 
with  tbe  same  amount  ot  care  exerclned  in  this  ascension,  the  balloon  can  be  used  for  iDskiu: 
inoie  elaborate  meleurologlcal  observations  without  risk  tu  the  instruments. 
Very  respectfully,  your  otiediont  servant, 

GEORGE  C.  SCHAEFFER,  Jr.. 
Obiemtr,  Sigsal-Strtice,  UniUd  SUUe*  Armj. 

Brigadier-General  AUDEltT  J.  MVCR, 

Cliu/  SigatU-OJicer  of  the  Anng,    H'ashingloa  Cilg,  D.  C. 


Paper  N. 


STORMS  ON  THE  PACIFIC  COASTOF  AMERICA.-(C(.nipiled  from  varioussnili:- 

The  storms  of  the  Pacific  coast  more  nearly  tpf^cmhle  IhofO  of  Western  Europe  than  ■•"■■ 
Storms  which  fre(|uect  the  esatern  coast  of  the  United  States.  The  latter  move  hilwil' 
and  follow  S  northerly  and  easterly  course  under  the  thermodynamic  ioSuenceof  tbe  tin 
Stream,  and  the  mechanical  agency  of  the  great  southwest  cqiiatoriiil  corrent  of  almerpli^ 
wfiich  remarkably  coincides  wilh  the  oceanic  Gulf  stream. 

Bnl,  on  the  Pacific  side  of  our  cuntinnit,  the  slorm-cDnlrolling  forces  act  in  aair«lif: 
from  west  to  east,  especially  upon  the  coasts  of  California,  Oregon,  and  Waabinglon.  f-" 
warm  Kuro-Siwo,  or  Japan  stitam  of  the  great  ocran.  after  reaching  the  middle  Istitdc^ 
on  its  way  toward  the  Aleutian  Islands,  is,  superficially,  bronghl under  ibepropeliiDel""' 
of  tbe  westerly  or  auti-trade  winds  :  and  a  large  drift  of  this  Pacific  grilf  atreim  is  l»«" 
eastw  d,  as  a  decidedly  marked  warm  stratum  of  surface-water,  and  strikes  upon  th*""'' 
em  shores  of  America  nearly  at  right  angles.  This  agency,  aa  well  as  that  of  the  ^"■■ 
atmospheric  movement  on  our  Pacific  cosst,  serves  lo  give  character  and  directien  <"  '■'■' 
storms  and  cyclones  which  reach  it,  an  dcubt  fiom  the  western  Paufic  Ocean. 

1.  'From  San  Diego  lothe  Straits  of  Juan  de  Fuca,  from  December  till  April,  the  stotia- 
of  the  Padfic  coast  set  in,  with  southeasterly  winds,  veering.as  the  ttoTm -center progrss)'!- 
to  southwesterly. 

The  closing  winds  frAn  the  north  of  west  are  very  severe,  and,  aa  they  Uo«  oo  !'>"<' 
lee  shore,  are  to  he  apprehended  by  Teasels,  even  though  in  port.  I 
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iDHlancex  are  not  nintingin  wblcb  tcsmIs  have  been  snuk  in  the  Pacific  porU  of  America 

by  these  gales  from  the  west. 

2,  *  These  southeasterly  galee  are  i 
theace  aloc^  the  cmost  to  Brilish  Colun 
>s  eatHbUshod  b;  Bloclget.  that  the  hnmidltj  oud  run-fall  of  the  region  alretchine  from  San 
FrsDcieco  northward  to  Vancouver's  Islaad  are  Dearly  three  times  as  Kreat  as  of  that  Buuth  of 
l^un  Francisco.  Ualess  forced  by  other  caiues  to  deviate  from  the  rcfrione  of  greatest 
humidity,  we  know,  ntorma  seek  or  are  drawn  into  such  regiona  for  their  necBBnary  supply  of 
aqueoiia  vapor.  On  the  Pacific  coast  there  are  uo  other  known  ageu<:ies  vihiuh  would  cause 
such  deviation. 

'■i,  tit  follows,  therefoie,  that  the  ports  of  San  Francisco  and  Poilland,  Oreeon,  and  the 
watOTB   of  the  adjacent  Kouuds,  are  more  endangered  by  storn       ■         ■^        '^ 
points  along  the  const  between  San  Die/^a  and  San  Francisco. 

Id  summer  the  latter  port  is  so  far  south  of  the  usual  etorm-li 
safe  :  but  it  is  olberwise  from  December  to  April. 

^.  Ths  northeasterly  wind,  wbich  on  the  Atlantic  sea-board  h 
of  a  storm,  on  the  California  coast,  and  northward  does  notpreci 
in  ita  closing  northwest  quadrant,  and  ie  usually  of  moderate  force. 

5.  After  striking  the  Pacilic  coast,  the  storm  will  generally  advance  with  but  little  diminn- 
tion  of  cyclonic  Intensity,  but  with  diminished  progressive  motion,  in  ■  direction  east-aorth- 
eost.  Tbe  violence  of  the  storm  will  not  cease  till  the  center  has  passed  heyoud  the  Coast 
Range  Mountains. 

6.  The  great  upper  cnrrcDt  or  stratum  of  warm  and  moist  equatorial  atmosphere,  which,  in 
England,  nas  been  observed  tu  move  in  a  southwest  direction,  is.  ou  our  Pacific  coast,  less 
mendioDal  in  its  course,  aDd  pushes  more  toward  the  east,  especially  north  of  the  parallel  of 
4b''  north  latitude,  where  it  is  favored  in  this  more  easterly  direction  by  the  orographic  feat- 
ures of  the  continent,  which  are  less  elevated  and  bold  than  they  are  south  of  this  parallel. 

7.  t  Vessels  sailing  southward  from  Sod  Diego  to  Mexican  ports  are  peculiarly  exposed 
from  June  to  November  from  severe  gales,  beginning  generally  at  southeast  or  southwest. 
These  southeast  gales  may  he  looked  tor  in  still  greater  severity  and  frequency,  especially 
during  winter  and  tbe  equinoctial  seasons,  all  the  way  from  San  Diego  to  the  Straits  of  Juan 
de  Fnca.  aDd  attended  with  thick,  rainy  weather. 

S.  Vessels  sailing  northward  to  San  Diigo  from  Mexican  or  southerly  ports,  should  they 
encounter  b  gale  moving  up  the  coast,  should  stand  off  ou  the  starboard  tauk,  thus  getting 
the  eastward  wind  of  the  cyclone,  which  removes  the  danger  of  going  aahare. 

$Most  of  (he  cyclones  i^ich  I  have  last  described,  however,  must  have  lecurvaled  in  a  more 
advanced  position  in  the Vanitic  Occau ;  and  in  their  subsequent  northeasterly  progress  they 
would  fall  almost  perpendicularly  npon  tbe  coasts  of  the  two  Californlas,  or  the  mure  northern 
Territories.  Thus,  instead  <lt,  ^weeping  a  great  length  of  these  coasts  sacc^ssively,  as  hap- 
pens on  our  Atlantic  border,  these  cyclones  appear  more  like  local  storms,  and  cannot  be 
traced  consecutively  on  the  coast  line.  At  the  point  of  intersection  with  the  coast,  the  first 
and  main  portion  of  the  gale  will  be  felt  from  the  southeast,  on  its  center  path,  or  more 
juintherly  iu  its  right-hand  quadrants.  And  near  the  coast,  the  northeasterly  orreflex  wiuds 
of  the  cyclone,  pertaining  to  its  firat  left-hand  quadrant,  will  not  be  strongly  developed. 

We  learn  from  Lieu  tenant- Commander  Woud,  of  Her  Majesty's  ship  Pandora,  that  from 
Cape  San  I.ucas  to  San  Diego,  or  from  latitude  2'i^  to  latitude  2i°  north,  the  coast  is  sub- 
ject to  violent  gales  from  southeast,  from  November  to  April,  and  that  tliey  are  more  fre- 
quent as  we  go  toward  Ssn  Diego.  Before  their  recuivalion,  these  cyclones  are  likely  lo 
have  psiised  wrstwaid  In  lower  latitudes  than  those  which  fall  on  (he  Mexican  coast. 

Prom  San  Diego  to  San  FrHUclBCO  the  coast  is  subject  to  southeasterly  gales  like  those 
of  the  coast  of  Lower  California,  but  lliey  are  more  frequent  here,  and  blow  with  greater 
force.  These  gales,  according  to  Lieutenant  Wood.  "  last  from  twelve  hours  to  two  dayi. 
Slid  are  aceompauird  by  heavy  rain,  which  lasts  till  the  wind  changes,  which  it  often  does 
very  suddenly,  and  blows  as  hard  for  a  few  hours  from  the  northwest,  when  tbe  clouds  cleaiol!^ 
and  fine  wpather  again  succeeds."  This  is  a  clear  description  of  the  phnuomena  of  cyclones, 
as  shown  on  their  center  paths,  while  moving  in  a  norlheaslerly  course.  The  same  authority 
states  that  from  San  Francisco  to  the  straits  of  Jnan  de  Fuca  hard  gales  from  all  points  of 
tbe  compass  may  be  looked  for  at  all  seasons.  These  begin  generally  from  southeast  to 
southwest,  bringing  thick,  rainy  weather  with  them.  After  blowing  from  these  quarters  for 
some  hours,  they  fly  round  lo  the  northward,  by  the  west,  with  little  if  any  warning,  and 
blow  even  harder  than  before.  These  changes  show  the  observer  lo  have  been  in  the  right- 
hand  qnadrants  of  tbe  gale,  as  most  often  will  happen,  and  are  but  coonlerparts  of  tbe 
changes  met  with  in  the  cyclones  encountered  in  Ihe  same  httitudes  in  the  North  Atlantic. 
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UNIVEBSALITV   OF   THE  LAW  OF  HTORUS. 

The  law  of  ratatioa  and  pro^rreiiaioii  in  Btonun,  a>  developed  on  Ihe  Allantic  Ocnn.  ■:- 
was  aabataiitiaDj  discovered  lif  tlie  present  wiiter  in  September  of  tbe  jear  IStl.  utf-r. 
tialif  uosmk'sl  or  world-wide  in  its  ori^^in  and  application.  Thia  soon  became  appuK  . 
eiamiiang  tlie  accoauta  of  gales  which  are  fonnd  in  the  voyagva  of  Cook,  Vancouni.  i: 
others,  in  [be  several  oeea^K  and  climaCoiy  zones  of  onr  globe.  Hants,  the  ptriai  idKi-c- 
of  the  pbenomeuH  presented  are  neceaaarilv  changed  in  tbe  southern  hemisphere,  r^iix.  : 
all  onr  relative  comparisons,  soath  mast  be  auhatitnled  for  north,  east  and  west  rFDiiu; 
the  same. 


I.  Th<i  monthly  means  of  trl^dailj  barometric  and  IhennomBtrie  obserrations  par. 
several  inleretlinp  ftod  instructiie  meteoiological  facta.  For  the  month  of  Jane,  \€!\.  '■ 
ascertainod  that  ihe  highest  barometric  mean  ia  at  Fittaborrh,  Penna^lvania,  and  is'y  ■ 
30.00,  ;)0.06.  The  lowest  barometric  mean  is  at  Buffido,  Sew  Yorh— 89.90,  W.M,  i' ■- 
Tbe  highest  thermauielnc  mean  is  at  New  Orleans.  Loaisiana— 6t,  85,  7B.  Tbelowettil' 
Mometrii;  mean  is  at  Snn  Francisco— 52,  6-1. 55.  The  greatest  diamal  variations  of  tf«  w 
romeler  is  fonnd  to  take  place  at  Saint  Ixiuis,  and  is  .14  of  an  inch.  Tbe  leaet  diornslm 
lion  of  the  barometer  is  found  equally  at  Grand  Haven  ond  Key  West,  and  isOO.IH.  7i 
variation  ia  nearly  aa  small  at  Chicago,  Eacanaba,  and  Sou  Francisco,  being  attach  of  IbP' 

places  only  00,03 1  at  New  york,  only  00.04.    The  variations  rr  —  ' '-   ■— -■ 

that  of  Saint  Louis  are  at  Portland,  Maine,  Cincinnati,  Saint  Pan 

of  which  places  it  is  00.10.     Tbe  average  diarnal  barometric  variation  al 

00.059. 

It  appears  that  the  insular  and  littoral-stations  on  the  seo-coaat  and  Gulf,  c.  f..  Kef  Wh 
San  Francisco,  Cape  May,  Cbarleslon,  and  New  York,  have  tbe  Biott  uniform  prMtnni*! 
temperature.  This  nniformity  is  in  a  marked  degree  ahared  by  all  the  lake  statiMli.  t' 
West  has  the  least  diurnal  therm oine trie  variation,  it  being  only  1°  F-;  while  L<«TtDvr! 
has  the  greateat,  13^^  F.  The  average  diurnal  tbermometric  variation  of  all  tbB  stalioi'  ' 
9°  F.  The  diurnal  barometric  variation  ia  directly  traceable  to  the  dinmal  variatiM  U : 
thermometer,  under  the  Infiuence  of  solar  heat  and  nocturnal  radiation  from  the  euil'i  c 

Thus  the  fact  that  Ihe  greatest  barometric  variation  (00.14  inch}  takes  place  uf*v 
Lonia  is  explained  by  the  fact  that  the  greatest  tbermometric  change  (13^  F.)  oceans-" 
west  of  it,  at  Leavenworth,  in  Kansas.    The  least  diurnal  variation  of  the  banKWK  i 


n  and  Key  West  (OO.Oii)  ia  explained  by  tbe  least  diurnal  tbermometric  cbu.'- 
t  theae  places,  whicb  are  respectively  6°  F.  and  1°  F.[T)  The  places  whose  binig.-i' 
hanges  mosl  nearly  approach  these  are  coast  and  lacustrine  stations,  e. ; .,  Chicaio,  Ew. 
ba.  New  York,  and  Cape  May,  whose  tbermometric  changes  are  very  small.  II  >!•■  > 
ears  that  stations  on  or  near  the  same  meridian  of  longitude  experience  a  simallaiMui- 
e.g.,  Waahiugton  and  Charleston. 


The  connection  between  the  barometric  and  thennometric  results  has  been  long  sisx  > 
matter  of  theory.  Aa  the  atmosphere  becomes  warmed  by  the  sun's  beat  it  is  eifasMi^ 
swollen  above  its  nocturnal  height,  and  its  upper  or  intermeacent  portion  will  Uawet'*' 
ally  in  all  directions  to  places  <rt  lower  barometer,  and  tbe  preasnre  will  diminish.  ^^ 
the  lun  has  disappeared  tbe  expanded  volume  contracts,  and  there  is  formed  apsilisl^' 
sion  into  which  the  air  from  all  sides  flows  in  and  the  pressnie  is  increased.  Il  dm  > 
appear  that  the  total  lunar  aerial  tide  affects  the  barometer  yerj  sensibly,  i.  e..  to  a  f" 
pxtent  than  .  OOJ  of  an  inch,  a  total  effect  which  seems  to  be  only  .  01  of  tbe  dlBniil  "-• 
tion,  attributed  to  solar  heat.  By  a  simple  calculation  from  the  observed  areragv  Jiir" 
barometric  and  tfaermometric  variations,  respectively  .059  or  ,06  of  an  inch  sod  i>  f-  ' 
deduce  the  general  law,  that  for  every  increase  of  temperature  1.5  F.  the  presioiT  is '" 
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mercurial  column  diminiBhes  .01  of  an  Inch.  This,  it  will  be  observeil,  Applies  in  the 
United  States,  where  mo9t  of  the  atations  are  not  striutly  lUDtineiital,  nor  iasnlnr,  but  littoral. 
It  appears  that  the  (greater  the  absolute  humidity  of  auj  statiou,  the  grealer  will  be  the 
diurnal  oscillatiou  in  the  barometer,  aa  compared  with  that  in  the  tberinoineter,  since  thesnn's 
rays  will  cause  a  greater  expansion  of  aqueoua  vapor  thau  of  iry  air.  Thus,  atCharleaton. 
on  the  humid  aea-coast,  we  have— barometer.  30.01,  39.96,  DO.Ol ;  vsriatiou,  .05  of  an 
inch.  Thermometer,  78.  Bt,  7d  ;  variations,  6^  V  ;  and  at  Wmhington,  almost  littoral,  we 
hare— barometer,  30.00,29.90,  29,99;  variation,  ,10  of  an  inch.  TliRrmomeler,  69,79,  69; 
variation,  10°  f.  At  such  atationB  1"  F.  rise  in  the  thermometer  nearly  represents  .01  of  an 
inch  barometric  fall;  but  at  Memphis,  a  continental  station,  it  takes  a  thermometric  rise  of  I'i-' 
F.  to  cause  a  barometric  fall  of  .05  of  an  inch,  and  at  Leavenworth,  another  continental  sta- 
tion, it  requires  a  rise  of  ]'JP  F.  in  the  thermometer,  to  produce  a  fall  of  .04  in  the  barometer. 
To  arrive  at  soma  mean  eipre«sion  for  the  law  of  inverse  barometric  and  thermometric  varia- 
tions, we  should  take  the  mean  ditference  between  the  readings  tor  the  littoral  and  continental 
"tallona.  To  give  this  average  in  figures  corrected  for  oil  slaUons,  including  such  interior 
stotious  as  the  signal-service  may  hereafter  occnpy,  the  approiimate  eiptessioa  wonid  be 
an  ittntrM  Tarialion  egual  to  .01  o/on  inch  in  the  barontUr  for  evtrj/  Ihtrmometric  change  of 
■P  F, 

II.  Wo  may  also  apply  these  conclusions  to  the  consiileratiotl  of  annaal  Tarialiun  of  tem- 
perature and  pressure  in  thrir  relntiuu  to  questious  of  climatology  and  terrestrial  physics. 
It  clearly  follows  from  what  Uss  been  shown,  that  there  is  a  reguhii  aunual  variation  of  the 
barometer,  according  with  the  movenrant  of  the  sun  in  declination. 

The  oceanic  surface  in  the  southern  beniiaphere  being  much  greater  than  in  the  nortbem 
hemisphere,  the  evaporation  of  the  aouthern  nemisphere  in  ita  aummer  greatly  exceeds  that 
in  the  northern  hemisphere.  Hence,  the  total  atmospheric  weight  is  greater  at  that  time. 
Regardin);  Iho  constitaeut  of  dry  air  in  Che  earth's  atmosphere  as  a  eimitant  quantity,  we 
have,  from  September  to  March,  the  additional  and  excessive  evaporation  from  the  southern 
oceans,  wtiich  causes  the  aDuiial  variation  in  the  barometric  condition  at  the  entire  globe 
to  reach  its  maximum  in  the  winter  of  the  northern  hemisphere.  The  expansion  of  air  in 
the  southern  hemisphere  in  summer  must  cauae  a  large  amount  of  the  superiucnmbent 
atmosphere  to  flow  off  laterally  into  Che  uortheru  hemisphere,  and.  in  a  smaller  degree,  vict 
etna,  Ct>ntraction  of  air  iu  the  winter  of  either  hemisphere  must  be  followed  hy  a  baio- 
metric  rise,  as  is  seen  in  the  diurnal  contraction  about  4  a.  m. 

It  foltovTs,  also,  that  the  advance  of  the  seasonal  Isothermal  lines,  with  the  inoti<>n  of  the 
■nn  in  declination,  will  be  accompanied  by  retrogression  of  the  isobars  of  highest  pressure. 
The  amount  of  inverse  annual  barometric  variation  will  be  approximately  UO.Ol  of  an  inch 
for  every  thermal  variation  of  1.5°  F. 

III.  It  would  also^eem  that  this  formula  is  not  inapplicable  to  the  investigation  of  the 
law  ofstorms.  For,  if  it  be  true,  it  follows  that  Che  depression  in  the  center  oi  alorms  is  not 
dse  mainly  to  latent  heat  evolved  by  condensation,  aa  Hr.  W.  Clement  Ley  says  in  his  work, 
the  latent  authority  in  meteorology  wonld  have  ua  believe,  but  rather  to  centrifugal  force 
at  the  cyclone.  The  rise  of  the  thermometer  30°  F.,  which  ia  an  extreme  increase  of  tem- 
perature in  the  storm  center,  would  only  give  a  fall  in  the  barometer  of  .15  of  an  inch, 
whereas  a  fall  of  li.OO  inches  baa  often  been  observed- 
It  should  be  stated  that  while  these  deductions  are  drawn  from  the  means  of  June  1871, 

these  means  very  nearly  correspond  with  those  prepared  for  March,  April,  and  May,  of  the 
same  yeiir. 


Paper  P. 

ATMOSPHERIC  CONDITIONS  AND  THEIR  EFFECTS  UPON  VEGETATION 
JUNE  1,  1^71,  TO  MAY  31.  187;!.— LEAVENWORTH,  KAKSAS.-PKEPARED 
DY  OBSERVER-SERGEANT  GEORGE  H.  BOEHMER,  SIGNAL-SERVICE, 
l;XITED  STATES  ARMY. 

Jumt,  If^l. — Although  the  minimum  temperature  did  not  reach  that  of  the  corresponding 
monthof  last  year,  it  exceeds  that  of  June,  icJ70,  ^  ti°.5.  The  mean,  too,  of  this  year,  was 
•'''-  in  excess  of  the  averse  of  thirty-four  years.  These  high  thermal  conditions,  with  good 
and  timely  supplies  of  rain,  have  obtaiiiBd  important  results  .iu  the  vegetable  kingdom. 
Corn  is  beginning  to  tassel ;  is  of  strong,  vigorous  growth,  promising  an  early  and  extraor- 
dioary  crop.  So  exuberant  is  the  gtowtli,  that  ou  well- cultivated  farms  the  original  coat  of 
production  will  not  exceed  \2\  cents  per  bushel. 

The  fruit  trees  and  vines  are  beading  under  their  load  of  fruit.  Already  the  market  is 
well  supplied  with  ripe  apples,  at  lower  rates  than  usual.  The  grapes,  thus  far,  have  rboWD 
no  lendgury  to  disease,  and  in  a  few  weeks  more  the  ripe  fruit  will  make  its  appearance  in 
market.  From  the  extraordinary  yield  in  prospect,  it  may  be  expected  that  prices  will  range 
low,  and  this  favorite  and  healthful  fruit  will  come  withiu  the  reach  of  all. 
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River  attained  maxioiuiD  beigbt  on  June  I 
to  ]l,the  riae  nu  so  rapid  tbtit  it  preBented 
bottom  tandB. 

JtUg,  187].— Tbe  temperature  waa  a  fraction  above  the  mean  of  thirty-faDc  years,  Iboo^ 
we  had  some  oppressive  weather,  uot  BO  much  from  tiie  high  tliermal  range  as  the  eiceun' 


contained  in  the  ni 

The  rains  were  abundant,  tboiigh  not  copious,  except  in  tbe  first  week  of  the  month.  K 
the  heavieut  laiu  of  Ihe  season,  July  5.  Irfii.  Major  Hawn  writes.  (Leavenworth  TimK 
July  7, 1B72  ;)  "On  Wednesdav.  July  5,  at  niRht,  we  were  visited  bj  one  ofthoae  pecnliuiv 
gentle  showers  that  dronghty  Kansas  is  occasionall;  tbe  recipient  of.  Abont  sanset  a  itA 
and  portentous  clond  obscured  the  declining  sun.  Soon  after  sunset  the  rising  cload  *i- 
permeated  with  a  net-work  of  chain- lightning  that  rendered  tbe  ponderous  mass  lamismv 
in  Ihe  highest  degree  brilliant,  and  often  blinding.  Soon  tbe  distant  muttering  of  IhuDik 
added  interest  to  the  scene,  increasing  in  tone  antil  it  resolved  itself  into  a  legnlar  catumnsdc 
with  a  thousand  batteries.  Anon  there  was  a  gentle  rustiiog  among  tbe  foliage  of  tbe  Oiti. 
then  a  sweep  that  made  tbe  rickety  buildings  creak  in  tbeirfounda^ons,  and  then  Old  Boitu 
came  down  upon  us  in  rage  and  fury,  while  the  clouds  poured  down  in  breakera  of  Vila. 
The  rain  lasted  during  most  of  tbe  night,  iaterepersed  with  gusts  of  wind  and  coiulaiil 
electrical  Gashes  and  deafening  thuuder,  and  there  fell  nearly  two  iocbes  of  water.  Tbt 
wind  did  some  damage  iu  proslratiug  corn  and  in  dislodging  fruit,  aud  occasionally  damag- 
ing or  destroying  a  tree  ;  but  the  toss  iu  the  viciaity  is  not  material.  Tbe  storm  was  sntjci- 
paled  for  twenty-four  hours.  The  livnol-icnitct  tepartt  indicated  a  low  range  of  baromle 
at  this  ptoju  and  Omafaa.  with  a  high  temperature  and  a  largo  percentage  of  humidity. " 

The  season  was  very  favorable  for  the  growth  of  vegetation  and  equaled  that  of  spriu;. 

Tbe  early  planting  of  corn  is  nearly  all  mature  now,  and  will  be  Et  to  cut  in  a  weekoru:. 
days.    It  is  tbe  heaviest  crop  over  raised  in  Kansas  or  in  any  of  the  WeBtem  Stales. 

Dnring  the  month  the  market  was  well  supplied  with  apples.  Peacbea  were  brought  hi- 
ward  on  the  IHtb,  and  meloDBon  the  20th  of  July.  Qrapeswerefirst  offered  about  the  K6lllof 
July.  Sweet  potatoes  and  nearly  every  variety  of  roots  and  vegetables  are  unusuallyfiH. 
and  yield  largely. 

Kver  fell  to  9  feet  water  in  channel  on  tbe  15th  of  July,  and  is  still  declining,  thonfi 

Amgast,  m7S. — Tbe  temperature  of  the  summer  was  4  degrees  above  the  mean,  tboafli 
it  did  not  reach  tbe  maiinrnm  by  9°.  Tbe  temperatnre  was  uniform  without  any  eitreit- 
flnclUBtionB.  There  was  an  unusual  preponderance  of  clear  sky,  though  onr  rains  eame  a 
gentle  showers,  well-timed,  and  in  no  instance  prodnced  a  flood. 

We  were  free,  loo,  from  those  destructive  Btorma  whieh  so  frequently  occurred  in  differei>' 
portions  ol  the  country. 

Tbe  summer  was  but  a  prolongation  of  the  spring. 

Septembtr,  JK7I. — The  most  prominent  feature  ol  the  mouth  was  tbe  great  prepond-YiDra 
of  clear  Hky.  There  WOTemany  consecutive  days  without  a  cloud.  The  temperature  of  tk 
mouth  was  within  a  traction  of'^tho  mean  of  thirty-four  years. 

The  rains  were  slight,  hut  the  ground  was  welt  saturated  during  tbe  anmnier.  So  Ibll. 
thus  far,  the  lack  of  moisture  has  not  affected  the  young  plants  of  the  fait  sowing. 

Tbe  clear,  dry  weather  has  rendered  the  vintage  rich,  with  tbe  certunty  of  high  flaioK'! 

The  weather  has  been  very  favorable  for  out-door  work,  and  all  tbchrauchesof  proddciivF 
industry  confined  to  the  open  uir  are  iu  lively  progress. 
There  were  two  light,  white  frosts  on  the  27tb  and  aSlh,  but  Do  ice  has  yet  beou  oi- 

The  last  frost  in  spring  occurred  on  the  night  of  the  lltbof  April,  which  Wa9  the  only  froi: 
in  that  month,  leaving  an  interval  of  169  days  free  fi-om  frost. 

October,  1871.— This  month  was  peculiarly  Italian  in  temperature.  The  large  pieposJn- 
ance  of  clear  sky.  tbe  mild  tempBraiure'(ai«an  liO°)  rendered  the  season  a  delightful  one. 

We  had  but  a  few  white  frosts,  but  ice  did  not  form  until  tbe  night  of  the  ^el.  Tbe  lir' 
ice  of  Bpriug  froze  in  the  last  week  in  March,  giving  us  over  seven  months  interval  frw 
from  a  temperature  of  freezing  water. 

We  bad  sufficient  rain  to  sustain  tbe  vegetation,  as  the  luxuriance  of  the  fields  of  ysQ'f 

On  the  4tb  of  this  month  we  eiperieuced  one  of  tbe  so-called  Kansas  siroccos,  (H*)<>i 
Hann's  description  of  the  same  in  Leavenworth  Times,  October  7, 1671.) 

Norcmbir,  i>i7i. — Up  to  tbe  I9th  November,  the  temperature  and  other  almospbeiic  roii- 
ditions,  particularly  tbe  frequent  warm  showers  of  rain,  resembled  spriag  more  tbix 
autumn.     Up  to  that  date  we  had  bad  but  three  frosts  that  produced  ice  since  Ibeit^th  ei 

Tbe  favorable  weather  brought  forward  tbe  plants  of  the  prospective  grain  crop)  virr 
rapidly,  and  were  deeply  rooted  at  the  close  of  the  growing  season,  and  in  good  cotldilian  lo' 
tbe  winter  season. 

The  latter  portion  of  the  month  was  unusnallyi  severe  and  cold.  The  ri*er  ctowdtl 
Atcbison  on  the  HUlb,  and  at  Kansas  City.  ,  ~  ,  I 
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Dtcimher,  1B7I. — The  mean  temperatUTe  fell  SJil  de^poa  below  tlie  inoaa  of  tbirty-four 
yean.     In  fact,  winlcr  Bet  Sa  vigocoin[y  on  (he  Idth  ol  November,  and  with  the  eicepUoD 
of  n  few  days  continued  sharp  to  tbe  cloae  of  the  year. 

Un  two  occasiona  the  mercury  rauged  at  5^  belon  zero,  and  in  nome  localities  8° ;  and  a, 
few   reports  are  to  ibe  effect  tlint  the  peach-buda  were  slighllj  damaf^.     If  this  be  the 
cane,  it   muat  be  limited  to  but  few  loualltics.    There  was  but  little  freezinf;  and  thawing 
during  the  mouth,  and  the  wheat  plant  was  covered  with  snow  much  of  the  time,  but  haa 
Hunlained  no  iujary  thus  far. 

A  friend  who  has  observed  the  winters  here  for  « loD^  time  noticed  an  article  in  the  Saiut 
.Tospph  (Missouri)  paper,  sajinjr  that  there  was  a  recurrence  of  the  severe  winter  every  seven 
ve»re,  and,  turning  to  his  diary  of  1864,  found  as  followB  : 

-'SeeertuiNlcr.— Hundreds  of  Ooveruoient  teams  hanUn|;  over  the  ice  all  winter.     Heavy 
iiNovemberSi  windblowiug:  river  freezing.     On  tho22d  tbeice  wosmnning  ir 
ttities.    Onthe7t'   "         '        '         '      '  -      .  _     .   .  ....  . 

_   ^  lU  crossing  agun  . 
e  broke  up  and  passed  dov 
This  was  in  IH64,  aud  we  have  a  repetiliou  of  the  same  experience  tiiis  winter. 
Of  the  Htoruof  the  25th  December,  1871,  a  writer  glvee  tbe  following  article  in  the  Leav- 
enworth Times  of  December  ii7,  viz : 

"  'I'he  late  spell  of  weather  ia  pronounced,  by  the  oldest  inhabitants  of  Kansas,  to  be  Ibe 
most  severe  one  that  viaited  Kaoaaa  since  the  tirst  settlement  of  tbe  State.  We  have  fre 
<liiently'  had  colder  weather  for  a  few  houra  at  the  time,  but  for  genuiuo  solid  winter-wind, 
snow-drift,  sleighing,  ic,  (all  ibat, )  the  storm  of  Iha  past  few  days  n  aa  the  moat  severe 
that  ever  visited  na. 

"This  occasion  afforded  the  United  Stales  signal  service  an  excellent  opportunity  to  show 
itii  efficiency,  and  illnstrite  its  value  to  tbe  people.  Tbe  approach  of  the  atonn  was  foretold 
i«>veral  days  before  it  came,  and  those  who  pay  attention  to  tbe  weatber-reports  were  fore- 
warned and  prepared." 

JaHuarg,  187^. — The  mean  temperature  of  tbe  month  was  2.97  lielow  Ibe  mean  of  thirty- 
four  years. 

The  winter  set  in  about  the  20th  of  November,  aud  continued,  up  to  the  close  of  the  month, 
with  hnt  little  intermission.  The  temperature  was  uniform,  the  air  dry,  without  rain,  and 
less  than  two  inches  of  snow. 

The  ground  was  uncovered  during  the  most  of  tbe  time,  and  the  wheat-fieldB  have  a  sorry 
appearance,  though  the  germ  of  the  plant  is  probably  good,  as  there  was  but  little  freezing 
Bod  thawing. 

Some  of  the  peach-buds  sustained  a  slight  injury,  in  the  early  part  of  the  winter ;  and 
Si  tbe  temperature  has  not  been  lower  than  this,  at  any  time,  it  is  hoped  that  they  are  safe. 
When  the  wood  thaws  out  it  will  be  ascertained  whether  they  can  survire  a  range  of  cold 
bum  3P  toG"  below  zero  for  four  or  five  consecutive  mornings. 

Ftbruarg,  1872. — The  mean  temperature  of  the  winter-month  a  fell  but  18^  below  the  mean 
for  thirty-four  years,  yet  it  proved  to  be  one  of  the  severest  in  this  region,  probably,  since 
1831.  Thia  wag  not  in  degree,  but  from  its  great  duration.  Nor  did  the  mercury  fall  to  the 
niinimam,  at  any  one  time,  by  many  degrees  :  but  a  low  mean  extended  through  nearl^four 
months.  Nor  can  we  yet  write  in  poetical  strains  of  balmy  breezes,  for  the  ground  is  par- 
tially covered  with  snow,  and  the  frost  ia  still  predominant. 

During  the  most  of  the  winter  the  sorfHce  uf  the  ground  lay  uncovered  to  the  blast,  that 
told  legibly  on  vegetation.  The  wheat-Helda  have  suffered  to  a  considerable  extent,  but,  a^ 
there  was  but  little  of  alternate  freezing  and  thawing,  the  probsbiiity  is  that  the  injury  is 
not  equal  to  appearances  now  :  and,  upon  the  return  of  warm  sunshine  and  genial  showers, 
the  prospects  will  materially  brighten.  The  reporls  from  different  localities  are  that  the 
peach-buds  are  damaged,  particularly  the  graiied  fruit. 

We  would  look  with  incredulity  upon  this  being  applicable  in  general  results,  as  the  low- 
est temperalnre  marked  only  10". 5  below  zero;  wbereiui,  in  former  years,  abundant  cropa 
were  produced  after  the  mercury  had  descended  14''  below  zero.  It  will  reqnire  a 
brisk  Sow  of  tbe  sap  to  develop  the  damage.  The  amount  of  snow  aud  ice  in  the 
mountains  shonld  reasonably  make  us  look  for  rough  aud  changeable  weather  until  lale  in 
the  season. 
Biver  broke  up  on  the  90th  of  Febmaiy. 

MaTck,  1H72. — The  remarks  of  Febmary  (that  a  cold  spring  might  be  expected)  were 
venfied  in  March,  the  mean  temperature  heing  over  5°  below  the  annual  mean.  The  cold 
weather  began  in  November,  and  on  the  2lBt  of  March  it  was  snowing  heavily,  and  as  cold 
a»  it  ordinarily  la  in  the  middle  of  winter  i  and  there  does  not  acem  any  show  yet  for  a  let- 
up in  the  weather:  and  althongb,  for  the  last  two  wepks,  it  has  been  alternate  annshine 
and  storm,  storm  aeems  now  to  have  the  ascendency.  The  prospective  wheat-crop  has  nn- 
donbtedly  safferod  by  the  winter  and  spring  frosts.  To  what  exteut  is  not  definitely  known, 
in  the  dlflelent  soils  and  in  the  mode  of  cuUuie.  Tbe  crops,  too,  will  be  lale  maturing,  and 
be  subject  to  the  inflaences  of  Ibe  June  rains  and  blasts  that  may  follow.  The  prospect 
of  a  heavy  crop,  of  fniit  of  every  species,  was  never  more  flattering. 


..tiglc 


760  REPORT  OF  THE  SECRETARY  OF  WAR. 

From  the  ISth  of  November  to  the  30th  of  March,  011I7  3.46  inches  of  nin  leU  aod  L,: 
inches  cf  snow-water. 

The  ground  ia  opened  from  the  frost,  and  in  eood  tillable  condition.  The  wiatn  j^ 
closed  was  the  loorest  on  record,  but  not  the  colifest. 

April,  1872. — The  mean  for  the  month  was  below  the  mean  of  thirtj-fouT  jpin,  u! 
(he  low  temperature  caused  the  ve^tstion  to  be  twenty  dajra  later  than  last  jear.  Ournir- 
commeDced  eulj,  and  have  been  copious  thus  fitr. 

Peach,  cherry,  and  early  pew  trees  were  in  full  bloom  on  the  35tli ;  apples  foUontJiii 
few  days. 

Tbe  wheat  has  e,  prospect  of  rnaklne  a  fair  crop,  but  gpring.crops  will  go  in  late.  G:i^ 
is  takinir  a  fine  start,  and  vfill  make  a  lieavy  crop, 

Strawberry-plants  were  damped,  and  the  supply  of  fruit  from  home  will  not  be  ii|iiil^ 
tbe  demand. 

Vegetatioa  come  out  late  in  March.  Ou  the  24th  of  Mikrch  the  peach-hnd*  first  fv^E^rc 
a  tendency  toward  derelopmeot,  and  came  into  full  blooui  on  the  '25th  of  April. 

Mcy.  ie72.~The  promineut  feature  of  the  mnoth  was  the  eicessive  rain.  The  li'ii  lu 
7.9]  inches  more  than  last  year,  and  probably  the  heaviest  in  Ma;  since  liiaS.  Tbe  niu 
included  several  copiotis  storms  that  swelled  the  streams  into  floods,  aod  dama)^  the  coft 
try  largely  by  washing  away  bridges,  culverts,  and  rendering  roads  impatsable  for  1  ia. 

The  ground  has  been  saturated  wilb  water  for  most  of  the  monlb,  that  materially  reui^ci 


ost  all  farm-work.  The  planting  is  not  all  finished,  and  the  com  ai 
:rops  that  are  up  suffer  from  wet,  weeds,  and  a  want  of  culture  that  cannot  )>* 
and,  anleat  dry  weather  intervenes  immediately,  the  prospect  of  the  farmer  will  be  ai 


but  flattering. 

> '  The  wheal-crop,  on  an  average,  will  not  be  worth  more  than  the  cost  of  batvniiv 
Grass  was  never  better.  The  fmit-crop  has  not  eo  flattering  an  aspect  as  last  duiiL 
Cherriee,  pears,  and  apples  did  not  set  well,  in  some  localities,  and  much  of  the  toudi;  <m: 
has  drooped.  Various  causes  are  assigaed  for  this,  other  than  temperatnre,  sncb  as  iiii|*T' 
feet  fertilization,  caused  b;  high  winds,  rains,  &c.*  The  poach,  however,  is  an  eicspiioi. 
and  the  trees  are  bearing  a  large  crop  of  yoang  fruit. 

Strawberries  have  been  in  market  for  several  days,  but  the  supply  from  home-pruJon 
will  not  equal  tbe  demand,  as  the  plant  was  materially  damaged  by  the  prulonged  wintd. 


Paper  Q. 

War  Department,  Oi'fice  op  the  Ckief  Sigsal-Ofpiceb, ~ 

Division  op  Tr.i.BOKiMs  and  Reports  pok  the 
>  Benefit  op  Comkkiice  and  Aqbici'litre, 

•  iraiAingtoa,  D.  C, ,  I-:'-- 

Sir:  By  direction  of  the  Chief  Signal-Ofticer  of  the  Army,  I  have  the  honor  to  r«|o« 
(hat  steps  be  taken  in  your  organization  to  effect  that  all  nioposiUons,  resolnljons,  01  nri,- 
rials  relating  to  the  duties  of  this  Office,  as  increased  by  the  act  of  Congress  appraied  Jsa 
10,  1872,  which  may  be  brought  before  it,  shall  be  referred  to  your  eommitlee,  and  il« 
after  such  reference,  your  committee  confer  with  this  Olllce  in  relation  to  the  msltet  k^t-'* 
it,  previous  to  making  its  recommend  at  iou  to  the  organiEBtion,  in  order,  by  iulerchsn;' ' ' 
opinion  and  ^cts,  to  arrive  al  a  full  understanding  of  them.  It  ia  also  requested  ttal  vbc 
aoy  action  may  be  taken  by  the  oreaniEalion  on  the  above-uaoied  subjects,  your  coaurir.r 
will  forward  u  statement  or  copy  of  it  direct  to  this  Office. 

It  is  the  object  of  this  reqaest  to  bring  the  different  boards  of  tra^l*,  chambers  of  0-- 
merce,  and  agricultural  societies  into  perlecl  understanding  with  this  Office  in  nfereiKv 
their  views  and  wishes. 

I  am,  sir,  rcspecttiilly,  years, 

GARRICK  MALLEKV. 
explain,  Firit  Infanlrg,  and  Bnrtt  Litittaiaiit-Celoati,  V.S.A.. 

Acting  Sinnat-Qfirer  and  J»»iJ(nt 

Ciairniaii  0/  tie  MetcorotagUat  Cotnmillce  of  Ike 
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War  Departubnt,  Opficg  op  the  Cmep  SieitAL-OFPicER, 

Division  of  Teleqrams  and  Reports  for  the 

Benefit  of  Cohhexce  and  Aoriculture, 

Waihington,  D.  C,  Jalg  ],  1872. 
SiK :  Bj  direction  of  Ihe  Chief  Si(pial-0j&c«r  of  the  Atmj,  I  hare  tho  honor  to  inform 
jour  locletj  that  the  ponen  of  this  Office  hAve  been  enlarfced  bf  the  legislation  of  Con- 
gma  at  iti  recent  Begiioo,  in  a  lection,  a  copy  of  which  is  hereto  appended.  He  invitea 
an;  sa^f^Btions  or  lecommrndationi  to  perfect  the  BjBtem  non  eatablished,  and  to  make  it 
more  lueful  to  those  rariei]  interests  for  wbose  benefit  it  is  desired. 

It  is  shown  hy  experience  that  the  hest  mode  in  which  agricultnral  and  horticnltural 
societies  can  co-operate  with  this  Office  is  by  the  appointment,  on  the  part  of  each  eocietj, 
of  a  permanent  committee  to  confer  from  time  to  time  with  the  Chief  Si^al-Officer  of  the 
Arm/,  and  to  Cake,  in  conjunction  with  him,  such  steps,  or  to  recommend  for  the  considera- 
tion of  the  society  such  action  as  may  be  deemed  desirable-  A  lai^  namber  of  societies 
have  giren  notice  Co  this  Office  of  Che  appointment  of  snch  commltteeai  with  statement  of 
Ihe  names  and  residenoeB  of  the  chairman  and  members,  bnt  your  organization  has  not  re- 
sponded CO  the  Bufrgeation  to  that  effect  heretofore  made. 

It  is  desired  to  be  understood  that  no  reqaeet  is  presented  that  the  proponed  committee 
shall  take  meteorological  obeerrations  or  make  reports  for  the  si|;nal  service,  but  that  it  is 
only  desigoed  to  obtain  prac^cal  co-operation,  through  correapondenca  and  conference. 
I  am,  sit,  respectfully,  yours, 

GAREICK  MALLERY, 
Captain,  First  In/anlry,  Brevet  Litatenant-Colojiel,  U.  S.  A., 

Acting  Signal-Qffictr  and  Astiilant. 

Seeitlarg  of  the . 


The  ofRce  dituiion  of  telegrams  and  reports  for  the  benefit  of  commerce  is  organized  for 
the  preparatiMlvreucipt,  ana  use  of  these  reports. 

At  every  BtJocn  th:'ee  observalions  are  taken  daily,  at  the  asmc  moment  ot  actual  (not 
ocal)  time  for  alt  Btations.  by  the  observer-sergeants  of  the  signal  service.  The  reports  are 
immedinlely  telegraphed  to  the  office  of  the  Chief  Signal-Officer  at  Washington. 

II?  a  carefully  arranged  syalem  of  telegraphic  operation,  copies  of  the  futt  reports  of  all 
italioDs  tbne  transmitted  to  Wasbington,  or  of  portions  of  them,  are  seut  at  the  some  Rme 
10  many  of  the  signal-Be rv ice  stations  in  principal  cities  and  towns. 

At  each  station  so  receiving  a  tabular  report,  one  or  more  bulletins  are  published.  The 
observations  are  mode  synchronously  at  the  different  stations,  at  the  exact  hours,  7.35  a.  m., 
i.'Xi  p.  m.,  and  11.00  p.  m.,  WosbingtOQ  time. 

The  full  reports  from  all  stations  are  telegraphed  to  and  received  at  Washington,  trans- 
lated from  cipher,  and  published  in  the  form  of  bulletins  of  reports  by  the  hours  of  9  a.  m.,  6 
p.  n.,  and  *1  a.  m.,  respectively,  (WashiogtoD  time.)  The  bulletins  of  reports  are  desig- 
nated as  follows:  That  published  at  9  a.  m.,  tbe  "morning  report;"  that  published  at  6  p. 
m,,  the  "  aftBmoon  report,"  and  that  published  at  I  a.  m.,  the  "  midnight  report."  The 
bulletins,  wherever  published,  at  Washington  or  elsewhere,  exhibit  the  following  particn- 
lars,  viz :  Height  of  barometer :  change  since  last  report :  thermometer ;  change  in  last 
twenty-four  hours  ;  relative  bnmidity,  in  per  cent. ;  direction  of  wind  ;  velocity  of  wind,  in 
miles  per  hour;  pressure  of  wind,  in  ponnds  per  square  foot;  force  of  wind  ;  amount  of 
i:lond  ;  raio.fall  since  last  report,  in  inches  and  hundredths,  and  state  of  weather. 

The  morning  and  afternoon  reports  (bulletins)  are  posted  at  each  of  the  local  signal-ser- 
vice offices,  and  at  a  onmber  of  other  public  places  in  the  cities  and  lowns  to  which  they 
aro  transmitted. 

They  are  always  open  for  examination.  At  tbe  more  prominent  stalions,  and  tbose  in 
principal  ciUea,  large  weather-maps  are  also  posted  every  moniint;:,  exhibiting,  by  means  of 
chaii|[eable  symbols,  the  reports  of  the  morning  observations  at  the  different  Btalions.  Tbe 
uiidnigbt  report  (bulletin)  is  gratuitously  furnished  to  every  morning  newspaper  published 
>a  tbe  city  at  which  a  station  of  observation  may  be,  which  will  insert  it  in  its  columns. 
The  moming  report  is  also  delivered  to  afternoon  papers  in  time  for  publication. 

Ihe  observers  at  each  itation  are  instructed  to  afford  every  facility  to  the  press  and  to  tbe 
public  for  tbe  earliest  receipt  and  most  extended  use  of  the  reports  and  information  at  their 

addition  to  tbe  bulletins,  a  statement  of  synopsee  and  probabilities  ia  prepared  at  tha 
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office  of  llia  Chief  Signal-Officer,  and  thenc«  iuned  thrice  dti\j.  It  U  innaeduOdr  h- 
nished  to  the  Asaoiuftted  PresB,  hy  which  it  ig  telegraphed  to  all  its  igcaciu  thr«i>f!:lioal  :k 
country. 

The  nynopsoB  and  probabiiitiei,  with  which  the  pnblic  ii  familial  thioarii  tin  Mhioi- 
of  the  different  newspaperg,  are  issned  from  the  office  of  the  Chief  Signal-Officer  al  1 1.  a 
10  a.m.,  and  7  p.™.,  daily. 

In  the  Btiidf  of  local  probabilitiea  the  utadent  shonld  make  sure  that  he  bos  bermc  k  r 
(hs  in  the  columiu  of  the  local  newspapera)  the  latest  sjuopsea  and  probabilitiea  itmti  > 
WoshinglOD.  To  be  snre  of  auch  facts,  he  must  notice  the  nonni  at  which  they  ate  jw; 
from  the  office  in  Washiuj^ton.  TA«  midnight  rtparli,  doled  at  1  a.  m.  oftrntk  dag,  atftt  u 
be  found  in  the  moTning  neuipaperi  of  that  dag.  Tie  morning  nport,  dated  at  10  a.  ».^m-i 
dag,  itfaraiihid  in  time  for  Iht  afttmoon  and  tvening  paptra. 

At  placet  where  stations  are  established,  the  ose  of  the  bnlletined  repoita.  in  the  at. 
Kiipl^sled  iu  this  paper,  would  often,  perhaps,  enable  the  student  to  mtke  forecaats  of  I^ 
ivealber  with  greater  local  particularity  than  can  be  expressed  in  Ihe  "syDopses  and  foh- 
abilities  "  telegraphed  to  Ine  press,  as  the  latter  must,  in  a  limited  number  of  wordi.  f-- 
generalizations  embracing  the  whole  country  ;  and  it  is  believed  that,  in  many  placet  L~ 
tant  from  any  station,  but  on  oi  near  the  lines  of  railways  or  steamers,  or  with  other  i»>< 
of  rapid  communication,  the  bulletins  can  be  aUlized  in  a  corresponding  manner,    it,  t: 


L   SOCIETV,   OR  INDIVIDIIA1.8  INTERESTING  THEMSELVES   IN   TUB  STUDV  Or   KU' 


I  PKOPRIBTOSS,  THET  WOTLI' 
ND  UE.tDeita.  la  cases  wbr- 
delay  would  thereby  be  avoided,  arrangements  can  often  be  made  with  the  pnbliihn  ' 
havo  copies  of  the  newspaper  containing  bulletins  sent  in  odyance  of  its  deli  very  by  ni. 
By  anch  means,  and  others  which  will  suggrest  themselrea,  a  record  of  meteorological  cmi 
liuna  elsewhere  can  he  obtained  in  many  places  within  so  few  honrs  after  the  obKrrstHi: 
ate  taken  at  the  different  stations  as  to  enable  a  student  to  make  for  himself  many  imponi: 
dcdnctions.  The  accuracy  of  these  wonld  be  greatly  assisted  by  local  observations  oni' 
Kt  the  same  time  as  those  of  the  observers  of  this  division,  with  similar  iaetnunants.  u 
by  frequent  local  observations  mode  durlojf  any  time  at  which  there  is  especial  intern:  >' 
anxiety  as  to  Ihe  probable  weather. 

The  navi^atcr,  the  agriculturist,  or  the  student  can  supplement  in  this  way,  bf'v 
rcHilings  of  his  own  instruments  and  his  local  knowledge,  the  reports  and  informaliou  :r- 
ni»hed  by  the  United  States,  and  i$  fitted  to  arrive  Kt  intelligent  concliuioDS  aa  to  Ibeyi'' 

There  is  Its  yet  no  provision  for  furnishing  ins  tinmen  ts.  on  the  part  of  the  United  ?!«««.: 
auy  other  than  the  observer-sergeants,  although  it  is  possible  thai  some  anch  autboiilv  m: 
hereafter  be  given.  Full  information  as  to  the  iustraments  and  their  nse  will,  how"t:.» 
furnished  to  all  persons,  who  may  provide  them  for  themselves. 

Id  addition  to  the  weatber-bnlletins  and  the  "synopses  and  probabilities,"  a  gnf'' 
weather  charter  map  is  issued  thrice  daily  from  the  office  of  the  Chief  Signal-Officer  of 'i' 
Army,  at  the  War  Deparlment.  To  those  who  know  bow  to  nse  them,  nil  of  these  ps»  - 
cations  offer  valuable  help  in  eatimnlinjr  the  probable  character  of  the  weather  at  any  slslc 
or  over  any  district,  durin);  the  following  day,  and  often  for  a  still  longer  perind.  Tbt  ti 
letina  and  graphic  charts,  properly  filled,  convey  the  same  information,  with  this  diffeRf' 
while  the  tormer  merely  tabulate  the  reports  alphabetically,  the  latter  reveal  to  »f.^ 
glance  of  the  eye  a  synoptic  view,  at  once,  of  the  meteoric  conditions  at  the  different  slabK^ 
and  of  the  deductions  thenca  to  be  made  as  to  the  conditions  of  the  atmosphere  then  eu^ 


The  graphic  {.-harts  are  of  additional  value,  from  the  fact  that  it  is  often  poiuible  to-i 
upon  them,  in  lines,  the  progress  of  storms,  or  the  change  ol  meteoric  condition  (V  > 
movement  of  an  area  of  high  or  low  barometer)  from  report  to  report,  and  thus,  by  dm'.'' 
ing  the  past,  and  by  applying  laws  and  generalizations  reasonably  well  established,  u-^ 
mate  more  easily  the  ''probability''  of  the  future. 

Those  who  receive  the  bulletin  through  the  newspapers,  or  otherwise,  can,  if  tb'T  <!'- ' 
so,  easily  transfer  its  information  to  (he  blank  charts,  that  the  reader  is  supposed  ti>  *•  > 
possession  of,  or  familiar  with,  a  aeries  of  such  weather-maps.' 

ABBREVIATIONS  USED  IN  THE  FRE!<S  REPORTS. 

It  maybe  well  to  state  here,  that  in  the  weather  synopaei  and  piobabililies  emauatisit^'E 
the  Signal-Ottice,  different  parts  of  the  country  are  thns  designated : 

Maine,  New  Hampshire,  Vermont,  Massachusetts,  Connecticnl,  and  Rhode  Islanl.  >-'' 
alluded  to  as  the  A'c»  England  Staiei  or  the  Iforlheail,  or  simply  as  the  EmwUn  SUIa. 
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New  York,  New  Jenej',  Pennsylvftnia,  Haiylaod,  Diitrict  of  Columbia,  and  Virginia  as 
the  MiddU  Stattt,  or  sometiroes  as  the  JtfuU/s  Mantie  Slata. 

North  CHroIina,  South  CorDliua,  Qeurgia,  and  Northern  and  Eaatera  Florida,  as  lh«  SovA 
Atlantic  Statti. 

Western  Florida,  Alabanis,  Misslsaippi,  Lonisiaiui,  and  Texas  as  the  Gtdf  Siattt. 

Sometimes  the  GnlF  States,  the  South  Atlantic,  Yir^Dis,  Tenaeggee,  Eentnckf,  and 
Aikoiuas  are  nonped  tog;ether  as  the  SouAtm  Slata. 

Tlu  Loatr  Laket,  when  nsed,  mean  Lake  Erie  and  Ontario. 

TAs  Vpptr  Laka  are  Lakes  Superior,  Hnron,  and  Michipui. 

TAs  Nortkmat,  popnlailf,  meane  the  coantiy  \yitig  between  the  Missiasippi  anil  Missonri 

Tht  Southmttt  means  Texas,  Indian  Territory,  and  New  Mexico. 

Far^c  Ceatt  or  Pae^fie  SlaUi  inctudEs  Calilomia,  Oregxiu.  and  Washington  Territory. 

The  Ohio  falUf  indades  the  belt  of  conntry,  about  two  hundred  miles  broad  from  Pitts- 
burf^h  to  Cairo. 

The  MUsUiippi  VMtji  includes  a  bait,  of  about  the  lame  width,  from  Yicksburgh  to 
Davenport. 

The  eiteDgions  "from  Missouri  to  Ohio,"  dec,  Slc,  refer  to  areas  reaching  to  ud  In- 
cluding the  central  portions  of  the  States  named.  Thus  a  report  "  Wastarlj  winds  extend 
ing  from  Iowa  to  Fennsylrania."  would  signify  that  those  winds  would  be  felt  in  the  interior 
of  those  Stales  as  well  as  over  the  territory  lying  between  them  of  the  respactive  States. 

In  "Ms  Coastt,  See,"  is  included  the  laud  between  the  coasts  and  the  parallel  range  of 
coast  hills  or  mountains.    In  Texas,  Louisiana,  and  Northern  Florida  a  belt  of  land  eztend- 
a  hundred  miles  inward  would  be  included. 

said  to  blow  from  northeast  when  they  are  generally  included  within  the  quad- 
from  north  to  east,  &c,  and  similarly  for  other  directions. 


'"^ 
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REPORT  OP  THE  SECRETARY  OP  WAR. 
Paper  T'. 

War  Department,  Ofpicb  op  the  Ciiiep  SiaKAL-OpptcEii, 

Division  OP  Teleghahs  and  Bbports  rm 

Bembfit  op  Commerce  and  Aawi 

[^Workin^  forms  of  ciicaiL] 

Circuit  No.  1.— CHICAGO  AKD  SAINT  LOUIS. 

Padfic  bad  AtUiiUc  Telegraph  Companj. 


SAKIT  LOUIS  TO 

c„,™o. 

1              CHICAGO   TO   SAIST   LOUIS. 

m 

SS^ 

?l.=l 

I 

'-=«  ■ 

a-a% 

S-^M 

B'S  a  ^ 

Air.28a.m.,4.1»p.m.,  and. 

'i^ni 

5a"-3 

11.28   p.   m.,   Chicago  will  ' 

^M 

Si-'l 

send  reports  from— 

,».». 

,ii» 

S  O.O.?* 

1 

Saint  Lonu, 

Omaha, 

,„ai...p.„., ; 

Cairo, 

Cbejenne, 

Pittabnreb,      ! 

Leavenworth, 

,  Milwankee, 
Cincinnali, 

Memphis, 
]  Shreveport, 
[  Grand  Haven, 

NoshviUe,        > 
Vicksbarg, 
Danver,          i 
New  Orleau, 
Detroit,          ' 

Toledo. 

'■  Cleveland, 

SanUFd, 

Buffalo, 

Fort  BenUHi, 

Saint  Panl, 

Foit  SdII7, 

Througk- 

!  Chicago, 

nrwffA- 

Caiio, 

1                     Thmigk--                    ' 

Davenport,     |Keokak, 

Dftvenport, 

Davenport, 

Tff- 

r«-^ 

To- 

\                       Tv-                       I 

Cblci^o. 

Chicago. 

Chicago. 

'               S^ot  Lotus. 

1.  Each  station  will  take  down  tbs  reports  sent  b;r  the  others,  in  regular 
that  when  the  last  one  finishes,  all  of  them  will  have  the  fall  reports  from  the  olheis. 

2.  Each  iutermediate  staUon  will  take  down  the  above  rt^ports  as  thej-  pass  orn  iir 
line.  Copies  of  these  reports  will  be  bulletined  in  the  rooms  of  the  different  boards  olvii 
and  fiiinisbed  to  the  iocal  pHpers  for  publication. 

3.  The  Ume  given  for  sending  reports  is  tlie  local  time  of  that  particular  station. 
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Paper  T'. 

War  Dbpartuent,  Opfice  of  the  Chief  Sional-Offickr, 

Division  of  Tbleorahs  and  Reports  for  the 

Benefit  of  Commerce  and  Aoriculture. 

[Working  fonns  of  circuil.] 

Circuit  No. -2.— CINCINXATI  AND  CHICAGO. 

PauSc  ftnd  Atlantic  Tele^iapii  Company. 


ClllC. 

QO  to  CIHCtNH 

AT,. 

aNCIN:<ATI  TO  CHICAOOi 

3S|i 

till 

1 

Pil 

At7.I9a.ni.,4.19  p.in.,  and 
11.19  p.  m.,  ChUgo  will 

B'S  S^ 

3sl« 

m^ 

2m? 

send  reports  from— 

;j  o.(mS 

3  (1.0.SC 

i 

Chic^o, 

Cmro, 

Cincinnati, 

Davanport, 

Fort  Benton, 

mttabuTRh. 

Omaha. 

Milwaukee, 

LouiaTille, 

Fori  Solly, 

Detroit, 

Naahvilte, 

Saint  LoniB, 

Buffalo. 

Saint  Paul, 

Grand  Haven, 

Keoknk, 

Toledo, 

Vicksbnrg, 

1 

Leavenworth, 

Cleveland. 

New  OrleanB, 

1 

ThTO,fk- 

Through— 

IndianapoUe, 

Ta— 

T*- 

To— 

CincianatL 

Cinciooati. 

Chicago. 

i 

1.  Each  station  will  take  down  the  reports  ieni  by  the  oltieM,  in  regnlai 
that  when  the  last  one  finisbee,  all  of  tbem  will  have  the  fall  reports  from  the  others. 

2.  Each  intermediale  station  will  take  down  the  above  reports  as  tbev  pass  over  the 
lins.  Copies  of  these  reports  will  be  bnlletiOBdin  the  rootns  of  the  differentlioards  of  trade, 
-Had  fnmished  to  the  local  papers  for  pablicaiion. 

:t.  The  time  givea  for  sending  reports  Is  the  local  time  of  that  particular  station. 
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REPORT   OP   THE   SECRETARY    OP    WAS. 


Wak  Depart^ient,  Ofpice  of  the  Cuibp  Sichal-Oppicui, 

DIVIHIOH  OP  Telbqhamh  aud  Repokts  pok  t 
Benefit  op  Commebce  aud  Agrki i 

[Workiog  fanns  of  ctrenit] 

CiRCiTT  No.  3.— WASHINGTON  AND  CINCINNATI. 

Fad  fie  and  AUaotic  Telegraph  Compaaj. 


UIKCINNATI  TO  WASHISUTON.  WASEUNOTOK  TO   CIHCIKXATI. 

At  T.3I  a 


^'V?^?-*-*^t.l?'  I    "dlJ.3l  p.  m.;Cm: 
aodlJ.4ep.n.    t.t«.       ^„^,i  „if;    ^^3  ^, 

bOTgh  will  lend-  !    p,rto  from- 


Ciocinoati, 
DaveDporl, 

Fort  Bnlly, 
Saint  Louis, 
Iiouiaville, 

New  Orleans, 
SalDt  Paul, 
Keokak, 
Leaven  worili, 

fort  BenloQ, 

Nashville, 
Vii'kaburf;, 

Through— 
FitlBbureh. 

7b— 
WasbingloD. 


1.  Eaeb  etation  will  take  down  tbe  lepoita  lent  hy  Ibe  olhen,  iu  i^kuIbt  aucr^v:-.:. 
tbat  wben  the  last  one  finjslies,  all  of  Ibem  will  bave  tbe  full  rapoita  from  the  otbrre. 

2.  Eacb  intermediate  itatioQ  will  lake  down  tbe  above  reporia  as  Ibey  paaa  ovETtb'.: 
Copies  of  tbese  reports  will  be  balletiried  in  the  rooms  of  tbe  different  boarda  of  tnd' 
famished  to  tbe  IochI  pspers  for  poblioalioo. 

'J,  The  lime  given  for  sendinf;  reports  is  Ibe  local  time  of  that  particular  station. 
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CHIEF    SiaSAL-OFFICEK. 
F.tPER  T*. 

Wab  Department.  Office  of  the  Chief  SiiiNAL-OrFicER,     • 

Division  of  Telegrams  ahd  Reports  for  ti 

Benefit  of  Commerce  and  Aoricli 

[Working  fontia  of  circnJt,] 

CiRti:iT  No.  4.— CINCINNATI  AND  NEW  ORLEANS. 

Pacl6c  and  Atlantic  Telegrapb  Company. 


7GT 


NEW  ORLEANS 

TO   CIKCISMATI. 

CINCINNATI  TO  NEW  ORLEAN 

3|~ 

pi 

1 

mi 

mi 

a.  AS 

^iu.» 

t:<i.d.s 

^idJg 

t:  d.d>S     ' 

5 

Nbw  Orleans, 

Cincinnati, 

Vitksburg, 

S^nt  Paul, 

ShtBTepoit. 

Omalm, 

Fort  Sully,      . 

Saint  Louis, 

ChiCf-o, 
Davenport,      i 
Kookut.           ] 

Leavenworth, 

Fort  Itenlon,    i 

Cairo,               ' 

LonuXr 

ThroMgh- 

TiraKgh-- 

Thromgh- 

NaahTille, 

MemplilK, 

LouUville,       , 

LouisyillB, 

Nashville, 
Louiaville, 

Naahville.        ' 
Memphis, 

To- 

T«— 

To— 

To- 

n-^           i 

unati. 

Cincinnati. 

Cincinnati. 

Ciucinnati. 

Navr  Orleans   j 

1.  Each  station  nil  I  lake  down  (l>o  reporln  nent  by  the  olbcr».  in  regular 
lliHl  when  the  last  one  finishei,  all  of  them  will  have  the  full  reports  from  the  others. 

'2.  Each  intermediate  Blnlion  will  take  down  tbo  above  reports  as  they  pass  over  the  line 
Copiea  of  theKe  repoita  will  be  bulletined  in  the  rooms  of  the  different  boards  of  trade,  am 
liirniRhed  to  the  local  papers  fur  publicatian. 

3.  The  time  given  for  sending  reports  is  the  local  time  of  that  particular  station. 


inyGoogIc 


768 


BEPORT  OF  THE  SECEETABY  OF  WAR, 


War  Departhbnt,  Office  of  tbb  Chief  SinNAL-OFFicEK. 

Division  op  Telbsrahb  ahd  Beports  fob  tbi 
BuiBFiT  OF  Commerce  akd  Aoricvli 
[Woiking  forms  of  circnil.] 
CiBCUiT  No.  5— WASHINGTOIir  AND  NEW  yOBE. 
Franklin  Telegraph  Companj.  ' 


™V„,K 

,„w..„„™. 

w„™,™.x„„w„^ 

^3l 

I 

t-S? 

£S,- 

?« 

"  -£ 

AiaJ5a.n..,5.l5p.m.,12.in 
a.iD.,Hew  York  wiU  send 

At   e.50  a.  m.,  5.50  ^  - 

rSS 

$ 

13.50a.in.,  Wartiir- 

Uh 

repOTta  from— 

will  MDd  reports  Iibil- 

t^-is. 

2-* 

< 

< 

Philadelphia, 

New  York, 

Detroit, 

Cap*  May, 

Boston, 

Grand  Haven, 

NewLonaoD. 

MilwankM, 

WasbittKton,     Fittsbntei 

PortlaDd.  Me., 

St.  Paul, 

KnoiviUe,       |  lodianap'-- 

BorUngton. 

Du  Lnth, 

MLWMhiOgtOO, 

BreckiDTidg 
EKanaba, 

Norfolk,              Keoknk. 

Osirego, 

Wilmington,     Daveapgr, 

Marquette, 

Charleston.        Oaiab*. 

BuBalo, 

Chieago, 

Anguata.            FortSoIlT. 

Toronto, 

Cheyenne, 

Savannah,         Fort  Ba:  : 

KingstoiL, 

Denver, 

Lake  City,      'SLLoai*. 

Montreal, 

Santa  F«, 

Pnnta  Bassa,  '  Leantai:'- 

Qoebec, 

Coiinne, 

Koy  West,       !  Cairi*, 

Dover, 

Virginia, 

JackBonriUe,  !  LoniirTJf. 

StauloT, 

San  Francisco 

Mobile.            1  Nasbri!*. 

8ang4n, 

Portland,  0., 

New  Orleans,    Uemphii. 

Clevelana, 

San  Diejo, 

Galveston,         Vicksbo-T 

Toledo, 

Through— 

Tkrongh- 

^  _ ,      "««!<*.r. .  , 

Philadelphia,       |  Ballimore, 

7b- 

To- 

T>- 

T»- 

WaahingtOD. 

WMhinelon 

Waahington. 

New  York. 

1.  Each  stalion  irillftabe  down  the  reports  sent  by  the  others,  in  regular  snccMs.    ' 

that  when  the  last  one  finishes,  all  of  them  will  have  the  fall  reports  from  the  otbei. 

2.  Each  intermediate  station  will  take  down  the  above  reports  as  they  pass  over  tit 
Copies  of  these  reports,  will  be  bulletined  in  the  roams  of  tbe  different  beards  of  trki  — 
'      '  '    '■-'-'     -'    -  eiB  for  Dublicalion. 

<f  that'particntar  station. 
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CHIEF    SIGNAL-OFFICER. 


AR  Depabtmbkt,  Opprrr,  of  the  CiirBP  Sighal-Oppicer, 

DiviHiriH  op  TiiLEfiRAMS  AND  Reports  for  ti 
Benefit  of  Commerce  and  AtiRicuL'i 

[Working  fonns  of  circaiL] 

Circuit  No.  6.-NEW  YORK  AND  BOSTON. 

Franklin  Teleftraph  Coaipaaj. 


BOSTON   TO  SEW  VO 

UK.                                         NRW  YORK  TO  BOSTOK. 

\      *fl, 

'^1 

At  B.22  n. 

in.,5.23  p.m.,  12.22  H. 

:yi 

m.,  New  York  will'  send  reports 
from— 

mi 

■< 

1! 

New  York 

Cape  May, 
Baftimore. 

Oawego, 

Rochester, 

WashiuRtou. 

Buffalo, 

Norfolk, 

CleveUnd 

WilmiuRlon, 

'  Boston. 

■  Toledo. 

Charleston, 

1  PorlUnd, 

Detroit, 

SavDDuab, 

1  BHrlliigWn. 

Phii^feTph 

Jacksonville, 

,  MLU-Bshmglon, 

a, 

New  Orleans, 

TAroBjA- 

TdroBi-*— 

New  London, 

New  Loudon, 

To— 

To- 

To- 

New  York 

Kew  York 

Boston. 

NOTES. 

I.  Each  BtaUon  will  lake  down  the  reports  sent  b;  the  otheni,  in  regular  at 
that  when  the  last  one  finiabea,  all  of  tbiMn  will  bnve  the  full  reports  from  the  others. 

ti.  Each  intermediate  stntioo  will  take  down  tbe  above  reports  as  Ihaj  pasi  over  the  lim 
Copies  of  those  reports  will  be  bulletined  io  the  rooms  of  the  different  biuirds  of  trade,  at 


3.  The  time  giv. 


g  reports  is  tlie  local  time  of  that  particular  station. 
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EEPOET  OV   THE   SECttETAEY  OF   WAR. 


;  pnj.  [il«  oBliJiqn 


I  I|,«    »»l(m-UK 


-lis 


'  J  '  I 

iili|fiiiil  III 

I?  fe""  S'l 'Sa  I  3--B-- '  ^(^^ 

I  islillili^illlil  I 


ill 

1 

sf5|:S^ 

1 

fjlllll 

_i 

1  ! 

-^™  ui- 

i 

ft 

1    ; 

lljo  <^*",'0  -^ 

! 

1, 

n,gi„-co3yGoOglc 
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Papbr  T". 

War  Depaetment.  Office  of  the  Chief  Sional-Officer, 

Division  of  Telegrams  anu  Reports  for  thr 

Benefit  of  Commerce  and  Agricultube. 

[Working  taima  of  circait.] 

♦CIRCUIT  No.  a— CHICAGO  AND  SAN  FRANCISCO. 

Atlaulic  tod  Paiufic  and  Orent  Weitem  Tele^aph  Companiu. 


,»™.»™C.TOC„,0„0. 

'"'«ANci's^!*'' 

-r-r  =t- 

22S  = 

53|S 

ii|i. 

n^lg. 

«^gs. 

"'■is. 

it.i 

iui 

in 

Pli| 

iiili 

Sis  SI 

!  =  s|i. 

,ii.* 

<  --»  s 

(Imaha, 

Cheyenne,       '■  Coiiune, 

San  Fntudsc«, 

Von  aully. 

Denver, 

Virginia, 

Sftn  Diwo, 
Portland,  0., 

SiiDtB  F6. 

Fort  BentOD, 

Thnmgh— 

Tirol.?*— 

TlroBjU- 

Omab^ 

Chejeane, 
Gouha. 

CoriDoe, 
Omaha, 

T»- 

To— 

To— 

To— 

Chicigo. 

Chicago.            Chicago. 

Cfaicago. 

NOTEB, 

I.  Each  station  will  takedown  the  rcpoits  sent  bj  tba  others,  in  regular 

iliat  nhen  Ihn  last  one  finishes,  all  of  them  will  have  the  full  reports  from  (he  others. 

'i.  Each  iDtermediale  stalion  will  lake  dowu  tlie  above  reports  as  thej  paw  over  the  lii 
Cupies  of  lhes«  repoits  will  be  bulletined  in  tbo  rooms  of  Che  different  boards  of  trade,  a 
Jiiriiished  to  the  lotal  papers  for  publication. 

:>  The  lime  given  for  lending  reports  is  the  local  time  of  that  particular  statioa. 
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REPORT   OF   THE    SECRETARY   OF   WAR. 
Paper  T>. 

War  Department.  Oppior  dp  tmb  Chirp  SioNAL-Opptceii, 

Division  op  Telkgramh  and  Ecpukts  pon  the 

Benepit  op  Commercb  akd  Agricultiri 
[Working  forms  of  circuit.] 
CmcuiT  No.  1. -MARQUETTE  AND  MILWAUKEE. 
Northwestern  Tele^nph  Compsn;. 

MAKQUETTK  TO   MILWAUKEE.  MILWAUKEE  TO   MARQl-ETTr 


At7.]0  B.  m., 4.10  p.m..  I  At  7.IOfi.m.,4.10p.ii 

10.34  p.  m.,  Marqnetle  lO.X    p.   m..     Esc 

will   seud  reports,  nabn    wilt    send    i 

throagh —  ports — 


Escamiba 

To— 
HilwBUkeb. 


1.  Each  station  will  lako  dovrn  the  reports  tent  bj  the  olhem.  in  rpculai*  «i. 
(Imt  when   the  Inst  one  finishes,  all  of  thpin  will  havt<  ihe  full  rrporta  from  the  olbm. 

2.  Each  intermediate  station  will  take  dowo  the  aboT<>  reports  as  ih«v  pasa  over  ih(  !'«■ 
O'lpiea  of  these  reports  will  be  bulletined  in  llie  rooms  of  (lie  diffeient  boards  of  tridr.  u: 
fuinisbfd  to  tbe  local  papers  for  publication. 

:i.  The  time  given  for  sending  reports  is  the  local  time  of  tbat  particuliu'  statioc. 


War  Department,  Office  of  thr  Chief  fitGNAL-OPFicER, 

Division  of  Telegrams  anu  REFGBTa  pok  the 
Benefit  of  Comhebce  and  Acricultoi 

[Working  forms  of  circnit.] 

CiHadT  No.  2.-SArNr  PAUL  AND  MILWAUKEE. 

North  nenlern  Trlpgraph  Companj. 

SAINT  PAUL  TO  MILWAUKEE.  MILWAUKEE   T<F  8AIKT   PAtU 


Baint  Paul, 
Du  Lnth, 
B  reckon  tidg«. 
To— 

Milwaukee. 


'■i.  £arh  intermediate  station  will  take  down  Ihe  above  reports  na  thej  pau  oi*ai^'^ 
Copies  of  ihfse  reports  will  be  biilletined  in  the  rooms  of  the  diSerant  boards  of  nadp.u' 
fiiini'hrtl  to  the  local  pipers  lor  pnbliration. 

:l.  Tlie  time  given  for  sending  reports  is  the  local  lime  of  that  particular  ilattoo. 


CHIEF    SIGNAL-OFFICER.  7 

Paper  T", 

WAK   DBPARTMENT,   OFPICR  op   THK  CMIKF  SlfiKAL-OFtlCKR, 

Division  of  TeLEORAMi)  ahh  Rbpouts  for  the 

Benrfit  uf  Commerce  and  AoRK'i'LTt'rti 

[Working  forms  of  clrcnil.] 

Circuit  No.  S.-DU  LUTH  AND  SAINT  PAUL. 

Norlhvroatem  Tetogr^b  Compwiy, 

BAINT  PAt'L  TO  DC  LLTIi. 


NOTRB. 

1.  Each  station  will  take  down  the  reports  sent  by  the  otliera,  in  regular  succMaEoo,  so 
that  wlien  tlie  laat  ouu  flniahtw,  all  of  tlicm  will  huve  the  lull  reporls  from  the  Other*. 

2.  Each  intermediate  station  will  take  down  the  above  reports  as  the;  pass  over  the  line. 
Copies  of  these  repurLs  will  be  bultetiurd  in  the  Tooms  of  the  different  boards  of  trade,  and 
fiirnUhed  lo  the  local  papers  for  pnblicaliOD. 

'i.  The  time  given  fur  sending  reporls  i«  the  local  time  of  that  particular  stalion. 


War  DBPAHi'HeiiT,  Office  of  the  Chief  SiiiNAL-OPFicER, 

Division  of  Telegrams  ans  Reports  for  the 

Benefit  of  Commerce  anu  AnKtcuLTiTRi 

[Working  forms  of  circuil.} 

Circuit  No.  4.— BRECKENBIDQE  AND  SAINT  PAUL. 

NoTthwesterD  Telegraph  Compaoy. 

BRECKEHRIDGE  TO  SAIHT  PAUL.  RAINT  PAUL 


I.  Each  atatioD  will  lake  down  the  reports  sent  by  the  others,  in  regular  snccessioij,  i 
that  when  the  last  one  finishes,  all  of  them  wilt  have  the  full  reporls  Iroin  the  others. 

'i.  Each  intermediate  slatinu  will  take  down  tlie  above  reports  as  they  pass  over  tfae  lint 
Copies  of  ihme  reports  will  be  balletined  iu  the  rooms  of  the  difTereut  boards  of  trade,  aui 
furnished  to  the  local  papers  for  publication. 

3.  The  tinie  given  for  sending  reporls  is  the  local  time  of  that  particular  slation. 


REPORT   OP   THE   SECRETARY   OF   WAR. 
Paper  T". 
War  DEPARTweNT,  Ofpioe  of  the  Chief  Signal-Op picp.r, 

DIVISIOK   OF  TeI.BURAM^   AMD  RPPMKTS  FOR  THE 

Benefit  of  Commer<;b  mud  AcRiccLTtit. 
[Working;  forma  of  circuit.  ] 
Circuit  No.  5— FORT  SULLY  AND  OMAHA. 

NorthweaUrn  Telegraph  Conip&nj. 

I 

RT  SITLLV  TO  OMAHA.  |  OMAHA  TO  FORT   81-LLV, 


I.  Eacb  ilalion  vrill  lake  down  tho  report!  xent  by  the  olbere,  in  reicalar  snccrwicn,  « 
tliat  when  tile  liut  one  fioinheB.  nit  of  them  will  bnve  tbe  full  reports  from  Iheolhmi^ 

•2.  Esi^h  i  □termed  I  ale  station  will  take  down  tbe  above  ri^piirts  aa  tbey  pau  arn  il- 
liop.  Copies  of  Ifaeee  teporlg  will  be  bultelJDed  in  the  roams  of  ihe  different  boards  of  lni:r 
BuJ  fiiruished  to  ibe  loctil  pHpers  far  publication. 

3.  Tbe  time  giveo  for  sBDdini;  reports  is  (lie  local  lime  ol  tbat  pBrticular  staliaa. 


WEEKLY  WEATHER  CHRONICLE. 
War  Departmp.kt,  Office  of  the  Chief  Siohal-Officer, 

DiVlalOK   OF  TBLF.GKAMS   AND   REPORTS   POK  THE 

BENEFIT  OF  Commerce  and  AuidcvLTrRE, 

IVatkintlmt.  D.  C,  OttUtr  31,  ItTI 

GRNERAL  8UMHARV  FOlt  THE  WEEK  ENDING  TBURSDAV,  OCTOBER  31.  I87& 

Two  exteueive  raio'Slornis  hsTe  prevBiled  durinf^  the  past  week,  tlie  one  loovine  oa-^}- 
WHid  over  the  Atlantic  States,  with  very  ratif;h  weather  front  Flurida  to  Cape  Cod,  ilie  i:>' 
advancing  northeastward  over  Kaosai,  Nebraiika,  and  Minnesota  into  Canada,  its  raio-K  :• 
extendinjf  far  lo  (be  souihward  and  eostwnrd. 

Th¥niitig,  i4. — Tbe  atorai  wLirh  had  advauced  from  Florida  roDliniied  central  oTer  :b' 
eastern  portions  of  ibe  Carolinis.  movin;;  slowly  northward  :  brisk  uortlieasterly  winds  u 
heavy  ituns  prevailed  tbeiiEe  along  the  co;i9t  to  uounecllcut :  increasini;  cloudinest,  follo>'' 
by  li|;ht  rain,  over  tbe  Ohio  Valley  and  the  Lower  Lake  region  ;  clear  weather  from  tht  Mi- 
sonri  Valley  to  the  Upper  LakKi. 

Frirfoj.— The  storm  slowly  continued  its  northward  movement  over  the  eastern  portion'  ■>■ 
North  CaroUns  and  Virginia,  hriak  and  high  nortbeosterly  winds  and  heavy  TairispreTa>-'V 
thence  (o  New  York  ;  cloudy  weilher,  widi  light  riun,  from  Kentucky  to  Mii-binn  ant  tk 
Lower  Lakes  ;  continued  clear  weather  from  the  Jjower  Miesiisippi  Valley  lo  LaceliickifU 
and  westward  ;  clearing  and  dear  weather  over  the  South  Atlantic  and  Uulf  States. 

Saturilag. — The  nioriiing  repurla  locate  Ibe  storm-ceuter  in  Peniisjlvanin.  the  aftem>'i  - 
New  York,  northerly  and  easterly  winds  and  heavy  rains  prevailioK  (hence  lo  Ibe  V* 
England  coast ;  westerly  and  northwesterly  winds,  with  light  rains,  from  Uicbips  > 
Western  Pennsylvania,  and  with  clearing  weather  from  Indiana  and  Kentucky  to  Cha*- 
peake  Bay  ;  general  ly  clear  weather  over  tbe  Southern  States  and  the  Northwest. 

Sundag. — By  mominK  tho  sturni-center  had  moved  eastward  to  the  coast  of  Maine.  Li^' 
raius  cou^nui'd  over  the  Lower  Lake  region  and  Middle  and  Eastern  Stoles,  with  br:<k 
uurtbeaslerly  winds  on  Lake  Ontario,  and  in  the  evening  on  the  New  England  cgait.  ti'* 
lowed  at  night  by  rapidly  rising  barometer  and  clearing  weather. 

JVondajr.— Cloudy  weather  prevailed  irum  WeatVirKinia  to  Lake  Erie  and  eastward  Id  Ar 
Atlantic,  with  light  rains  and  brisk  northeasterly  winJs  along  the  coast  from  Noith  Cwviirt 
to  Connecticut,  eucceeded  during  the  evening  by  clear  weather  uorth  of  Virginia.   Ci(aiu<: 
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cold  weather  was  repoTlvd  from  Northern  New  York  and  New  Enf^lsnd,  and  generallj  clear 
weslher  (torn  the  Soiithein  SMtes;  falling  barometer,  with  brisk  aod  high  Boutheoaterl;  and 
easterly  winds  and  occnsioual  rain  froin  the  northwest :  heavy  aaow  rrom  Colorado  and 
Wvnmiiip:  TeriitorieB. 

Taadau.— In  the  morning  very  hijfh  baromelar  airf  clear  weather,  with  frosts,  prevailed 
over  the  Lower  Lake  region  and  the  Middle  and  Easlern  States  ;  partly  cloudy  weather  in 
the  Southern  States,  with  brink  northeaalerly  winds  on  the  South  Atlantic  coast ;  heavy  lains 
from  Northern  Louisiana  and  Tesas  to  Dakota  ;  the  storm-center  in  Kansas  and  Nebraska 
moved  northeastward  during  the  day  and  evening  to  Iowa  and  Mioneaola,  preceded  by 
cloudy  WHHther,  light  rains,  and  brisk  and  high  easterly  to  southerly  winds  thence  to  the 
Upper  Lakes  and  Indiana.  Clear  and  cold  weather  was  reported  in  the  morning  frotn  the 
Kutky  Mountains,  the  lemperalnre  being  liO°  at  Denver  and  17°  at  Cheyenne. 

Wtit»ada^  —The  storm,  in  the  moTniog  central  in  Minnesota,  continued  Its  northeastward 
course  during  the  day  and  eveiiinjf,  passing  iiilo  Canada.  Cloudy  weather  and  rain  pre- 
vailed from  Minnesota  and  the  Upper  Lakes  to  the  Ohio  Valley  and  thence  southward  to  the 
Gulf:  clearing  and  clear  weather  i^xlending  eastward  to  the  Mississippi.  Generally, clear 
weather  continued  over  the  Middle  and  K as te m  b tales  ;  prevailing  cloudiness  over  the  Soath 
Allan  lie. 

Tkanday. — In  the  morning  cloudy  and  threatening  weather,  with  light  rain,  was  reported 
from  Lakes  Michigan  and  Erie  soathward  to  the  Eastern  Gulf  and  South  Atlantic  coasts  : 
cool  and  partly  cloudy  weather  from  the  Middle  Stales  and  New  England  ;  clearing  and 
clear  weatberJrom  the  Mississippi  Valley  and  westward. 

During  the  past  week  rain  has  falleu  at  all  of  the  stations,  excepting,  probably.  Southern 
California  and  the  peninsula  of  Florida.  The  largest  total  amounte  reported  are  :  From  New 
York,  i.&S  inches;  Baltimore,  '■i.Ol ;  Pittsbureh,  2.^;  Shreveport,  Louisiana,  i.Ti; 
Kucbester,  ii.94  ;  Washington,  3  45  ;  Omaha,  'J.W  ;  Philadelphia,  4.13  )  aud  Norfolk,  6.58. 

Published  by  order  of  the  Secretary  of  War, 

Furnished  for  the  u«e  of  the — 


Paper  A'.— [Form  15.] 

[Thlsofflctat  reiMrtlafiirtilBbed  thepreaa  witli  Cbeeipl!cltuiidr>[«tBiii)lD{!lfaAt  It  shall  not  be  altered 
ar  Earbleil,  acd  that  any  pHper  iieiiig  (l  at  all  Hill  (ollnn  tbe  pnxine  trordini  kIvou  below  the  line. 
Ihore  in  claiicBr  that  incorrect  or  alCoroElrBiiortii  iimj- t-™aUv  nililead  the  piibHc,  andbrinj  dimrt-lit 


Del'd  7.32  p.  m— Craig. 


The  low  barometer,  which  on  Thursday  aflemoon  was  over  Northeastern  New  York,  has  moved 
eastward  over  and  hm'ond  the  uoithern  portion  of  New  England,  followed  by  fresh  and  brisk 
northwesterly  winds  from  the  Lower  Lakes  to  the  East  and  Middle  AllanUc  coasts.  The  press- 
ures have  iliminished  north  and  west  of  the  Ohio  Valley,  aud  a  second  area  of  low  barome- 
ter has  advanced  eastward  to,  probably,  the  southwestern  portioti  of  Minnesota  and  western 
portion  of  Iowa,  accompanied  by  fresh  to  very  brisk  winds.  A  high  northeasterly  wind  is 
reported  from  Escanaba.  Clear  weather  is  generally  prevailing  from  the  Mississippi  to  the 
Atlantic.  The  temperature  has  falleu,  aomewhat,  over  the  South  Atlantic  States,  but  decid- 
edly risen  from  Tenneasee  and  Kentucky  tu  the  noithwesL 


For  the  New  England  and  Middle  States,  on  Saturday,  clear  weather  and  rising  tompera- 
tnre,  with  westerly  and  southwesterly  winds  over  the  former,  and  southerly  and  suutheast- 
erly  winds  over  the  latter.  For  the  South  Atlantic  States,  clear  weather  and  easterly  to 
soutberly  winds.  For  the  Gulf  States,  southerly  winds  and  generally  clear  weather.  From 
Tennessee  to  Lake  Erie  and  Lower  Michigan,  increasing  southerly  winds  and  cloudiness,  and 
probably  threatening  weather.  Southerly  gales  are  probable  for  Lake  Michigan  to-night, 
shifting  to  northweaturly  during  Saturday  morning.  Brisk  and  very  brisk  southerly  winds 
for  Lakes  Erie  and  Huron  during  Saturday,  and  for  Lake  Ontario,  probably,  Satnrdayeven- 
iiig.     Fur  the  Northwest,  on  Saturday,  northerly  to  westerly  winds  and  clearing  weather. 


Cautiocarr  signals  are  ordered  for  Milwaukee,  Chicago,  and  Grand  Hav«D.  ,-.  . 
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CHIEF    SIGNAL-OFFICER. 
Paper  C— Form  5. 


Division  o 

Btyorl  of  ebatrvatiom  laliea  at  - 


Note.— All  reports  oi 
ib^  nfitrnoon  repnris  rrtiiD 
nma  will  seud  only  the  n 


this  farm  will  bs  maile  in 
'ivKr-alaiiaii«,  wbkli  will  be  ■ 
alliT  iuaiilc  [tie  bsur;  liued, 


wo  linea  of  Gvn  worrts  OBcb,  e^tocpt 
Iwo  linp»  of  nix  words  envli.  Oper- 
'ilUout  address  or  signiilure. 
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PAPEU  D'.— Form  24. 
R'.aird  of  btdltlitt,  maps,  ani  preat  nportt,  iiautii  during  Ikt  itetk  carft 


D.y. 

.3 
7? 

s 

i 
i 

Sundfiy-  — 

Mondfty.  .. 

TuMday... 

Wednesday. 

Thnredfty  .. 

Friday 

Saturday... 

, 

Totol.... 

I  Nambor  of  pr«ss  reports. 


Number         u 
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RtPER  E'.— FoRu  26. 


War  Department.  Sigkal  Sbrvice  United  Statks  Aiimv. 
Divisins  OF  Teleorams  aku  Reports  for  the  Benefit  of  Commerce, 

Telpgrsin.]  . ,  187-, 
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KEPORT    OF   THE    SECRETARY    OF    WAR. 
Paper  F'.— Form  36. 
Office  of  Observation,  Sional-Service,  Ukiteo  States  Abmy. 


Dailji  report  of  the  tiaft  of  a 


ntg-/our  hours  tmtrd  3p.n 


Above  low  wsisr, 
fta.          Ucktt. 

ChaDKex. 

Rise.                ,                F»ll. 

f«i.       !     Inckn.             fat.            Imdui. 

::::;:::::i;:::::"" 

ObOTxtr,  Siinal-Sercict,  lnucd Staiu  itmf. 
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Paper  G'— Form  A. 
I  Departmest,  Okpice  of  the  Chief  SinNAL-OFKiCER, 

DIVISIIIN    op  TELEGHAMH  and   KKPOSTN   FriH  TirF. 

Benefit  of  Commwce  and  Acricl'i.turr. 

.   Tettgrapi   Compaag   during   Ike  actk 


Dale.     deriDK  luea-      Nature  of  luesstiBe.     ^T".  °'  "P^Wr  re- 

M^(.,  fllBlDg    UieSBUge. 


at  the  incBMi^a  wore  tendered  by  me 
Otiirmr,  SigHalitrvicc,  U.  S.  A. 


n,gti7co3yGoOglc 


report  of  the  secretary  of  war. 

Paper  H'.-FormB, 

MESSAGES  SENT  AND  RECEIVED. 

Office  of  the  Chief  Siokal-Officer, 


a  RECEIVED 

^    ' 

s 

•? 

1            FroiD- 

1  i 

i 

i 

i 

•i 

L-^  1- 

All  mMa«Bei  sent  tod  tecsived  will  be  entered  in  Fonn  B,  oioept  ordiniry  Uitgttaia  W 
the  Chief  SigOftl-Offlce.  The  account  will  be  kept  bp  meuagei,  whether  they  <wntwD  onf 
weather  report  or  more,  from  one  or  more  stalions.  R«tanu  to  be  nutde  mMf  to  Sipiw 
Offiiie.    Original  received  meaBagsE  will  accompany  tbe  form. 
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CHIEF   SIGNAL-OFFICER. 
Paper  I'.— Form  C. 

United  States  Attxr., 

1 87-. 

MaHngtr  ijf  lit Ttiegraph  Comfang  at ; 

Sir:  Aa  an  affent  of  the  War  Department  for  the  purpose  of  taking  metaorological  obicr~ 
VtttiODS,  in  pursuance  of  the  laws  of  the  United  Statea,  and  of  preparing  telegraphic  com- 
miliiicatioiis  rolatinc;  thereto,  and  of  presenting  the  same  for  transmission  to  tefegraph  com- 
panies. I  liave  the  honor  to  give  notice  hereby  that,  in  accordance  nlth  orders  received  hy 
iiieto  that  eHect,  I  will  present  at  the  office  of  the  ahove-mentioiied  tel^raph  compan;  at  thia 
place,  severally,  at  the  times  hereinafter  mentioned,  certain  official  commanicatians  from 
myself,  in  my  official  capacity,  and  addressed  is  specified,  viz : 

One  com  m  Dili  cation  will  be  presented  at o'clock minutes m.  of the 

day  of ,  1872,  ftdcireaaed  to . 

One  communication  will  be  preaented  at o'clock minutes m.  of the 

day  of ,  IB7li,  addtesaed  to . 

Oni"  communication  will  be  presfnted  at o'clock minutes m.  of the 

day  of ,  1872,  addressed  to . 

I  have  the  honor  to  request  that  the  commanicatious  above  referred  to  may  be  received  and 
tratiBmitted  telermphicallj  by  the  said  company  to  their  respective  addresses  at  the  times 
above  mentioned,  at  which  they  will  severally  be  presented  for  that  purpose. 
I  am,  sir,  reapectfnlly,  yours, 

Obiintr-Sergeant,  Sigmd-Sinicc,  U.  S.  A. 
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EEPOKT    OF   THE    SECRETAHY   OF    WAR. 
Papfb  J'. 


Local,  CIocbI  time)   7  a.n 

I  Telegraphic  (WaehiQgion  time) .... 


Olwerved  Leight 

AtUcbed  tbermomclor 

Correction  for  tHmperitrnrc 

Barnni«ler:  Corrected  Tor  tempemtiice  . 

Correction  for  eleTitlion 

Barometer :  Corrected  lor  clevdiion 

Instmmeutul  error 


B&romeier  corrected.. 


Dry  bulb 

a  _  .        . 

I    %$   I  Wet  bulb 

""         Rclsiive  humidilj 

I    •        ,  Exposed 
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SUPERINTENDENT   OF   II.  S.  MILITARY  ACADEMY, 


United  States  Military  Academy, 

West  Point,  New  York,  October  5,  1872. 

Sir:  I  have  the  honor  to  suLiiiiit  the  followhig  report  relative  to  the 
Militnr.v  Aciuleiiiy. 

The  di^^eipliiie  of  the  Academy  hiiti,  since  la.%t  aniiaal  report,  continued 
in  u  geuentlly  mitiDtiietory  eoiiditioii ;  no  serions  exeoptions  reqmiiiig 
special  nieiitiuii  having  oeeurred.  The  state  of  iustinetion  is  piod,  and 
lius  appaiviitly  improved  since  lamt  report.  The  professors  of  the  ditl'er- 
eut  departHients,  aud  their  assistants,  have  heen  faithful  in  the  iierforni- 
ance  of  dnty.  The  condition  us  to  studiunsness  of  cmlets  h»s  also  been 
salislactoiy.  particuhirty  as  to  those  (ulvvays  n  conshlerable  per  cent,  in 
all  s<'lu)oIs)  who  stndy  little  moi-e  tlian  circumstances  compel. 

The  immediate  wants  of  the  departments  of  instruction  will  tte  sup- 
plied if  the  appropriiitions  asked  for  the  ensuing  fiscal  year  shall  he 
granted.  The  pnncipal  snm  required  is  for  the  department  of  pliilos- 
o|ihy,  which  needs  appanittis  for  field  iiistniution  necessury  to  tit  gradu- 
ates for  the  duty  of  conducting  surveys,  &c,,  and  better  incitns  for 
optical  and  ncousttcal  illustration.  Xu  the  depiutinunt  of  practh;itl 
engineering  considerable  improvement  has  been  made  daring  the  past 
yenr.  When  changes  now  contemplated  are  effecteil,  the  instruction  in 
this  department  will  be  us  nearly  complete  as  the  necessities  of  other 
branches  will  ]iermit.  No  ebangeJt  nintle  or  contemplated  itH  to  th^ 
other  departments  of  instruction,  and  to  which  yonr  attention  has 
already  been  given,  (tall  for  Hpecial  remark  in  this  rejtort. 

With  reference  to  the  subject  of  instruction  generally,  I  would  invite 
attention  to  the  views  stated  following,  aud  which,  for  the  most  pit rt,  I 
entertained  nt  the  time  of  presenting  last  year's  report,  but  thought 
best  not  to  offer  in  an  oMeial  form  so  soon  after  entering  upon  duty  at 
the  Academy,  nor  unless  confirmed  by  further  cousidemiiun.  The  sub- 
jects of  study  at  the  Military  Academy  embiuce  all  that  is  essential  and 
nearly  all  that  is  necessary  to  the  education  of  an  officer  of  the  Army ; 
the  methods  of  instruction,  as  to  which  some  further  remarks  will  be 
oIlertHl  liereiti,  are  thorough,  and  well  designed  to  bring  the  average 
attainment  of  cadets  in  the  subjects  taught  to  a  high  standard,  aud  to 
force  on  those  least  studious,  or  having  little  aptitude,  the  alternative 
of  nniking  sufficient  eftbrt  to  attain  the  standanl  required  or  separating 
from  the  Academy.  The  resuk  has  been  that  the  Military  Academy  as 
a  training-school  for  officersof  the  Army  has  been  practically  successful 
as  to  studies  as  well  as  discipline.  This  result  has,  however,  been  due 
much  less  to  the  character  of  the  students  than  that  of  the  professors 
and  military  officers  connected  with  the  institution,  and  the  system  of 
iustruction  pursued,  and,  proi>erly  considered,  is  only  proof  of  what  has 
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been  accomplished  with  classes  furnished  without  testH  Adequate  to'l- 
tingnisli  those  possessed  of  aptitude,  iute1lit;ence,  and  desire  fur  stml'. 
from  the  generally  indifferent.  That  a  better  general  resnlt  can  '<• 
effected  b.v  the  Academy  than  is  possible  under  existing  laws,  is  evidn- 
on  sHght  examination. 

The  nation,  1  believe,  has  not  been,  nor  can  it  be  expected  that  it  i:!' 
be,  served  by  a  body  of  officers  more  devoted  to  duty  and  efficieiii ,. 
their  office  than  the  profeaaors  at  the  Military  Academy ;  noriMnr 
reft»)nably  he  ex|>ected  that  any  change  which  may  he  possible  in  tl^ 
system  of  instruction  would  give  any  general  result  decideilly  fi>r  ibr 
better;  from  which  it  is  seen  that  suitable  care  in  the  selettiim ■■,' 
material,  in  any  event  the  inoat  ready,  is  also  the  only  pi-aetitsitde  mrar- 
whereby  the  standard  for  graduates  can  be  effectively  raised.  In  tL:- 
eonnectiou  attention  is  invited  to  the  following  data : 

The  whole  number  admitted  as  cadets  at  the  Military  Academy  fpii 
1846  to  1866,  {when  some  change,  referred  to  below,  as  to  qnalificiiri"  > 
for  admisRion  was  enacted,)  a  i)eriod  of  twenty-one  years,  was  1.7.(1."' 
which  number  921  were  graduated.  O''  those  admitted,  and  who  tM\>-'. 
to  gra<lHate,  by  far  the  greater  part  failed  fur  lack  of  profii-ieiK-y  ii 
studies,  and,  for  the  most  part,  during  the  first  year  after  admisMn'). 
The  large  i»er  cent,  of  failures  must  have  l>eeu  due  to  a  standard  niimi 
ably  high,  or  material  furnished  not  well  selected  therefor.  That  ilir 
standard  was  too  high,  no  one  having  knowledge  of  the  matter  "i:'. 
say.  The  great  loss  of  labor  expended  on  so  much  unsuitable  mateiii!. 
aud  having  for  invariable  ending  the  failure  of  large  numliers  of  iui->'i[i 
petents  and  idlers,  was  a  serious  evil,  but  less  so  than  the  ac<-orn;Kit)T 
ing  one,  that  a  considenible  per  cent,  that  passed  as  qualified,  did  » 
nuder  constant  pressure. 

To  remedy  in  some  degree  the  evils  of  too  little  requirement  ft* 
adndssion,  and  supply  as  far  as  pos-tibie  the  necessities  of  the  va-*. 
resullingfrom  the  exclusion  of  such  subjects  fnim  the  coiinseofinsiinr- 
tion,  the  act  of  June  16,  1866,  was  passed,  adding  to  the  qiialifl'-iitio'i- 
for  admission  theretofore  required,  knowledge  of  the  elements  uf  Ensli-i 
gninimiir,  of  descriptive  geography,  particularly  of  the  United  Stitt^- 
aud  of  the  history  of  the  United  States.  Since  this  a«t  has  Iteenm 
force,  two  classes  admitted  nnder  its  provisions  have  been  gi-arfuiH*^! 
The  class  which  will  have  graduated  in  Jnue  next  has  sustained  m—' 
if  not  all  its  loss,  atid  may,  for  the  purpose  of  comparison,  l>e  inolndi. 
with  the  two  preceding  in  estimating  the  effect  of  the  additional  i|U' 
ficatious. 

The  whole  nnmber  of  appointments  for  the  twenty-one  years  eoili-. 
with  the  year  1866,  was  2,164,  Of  this  nnml>er,  as  before  stateil.  th- 
were  1,731  admitted,  and  921  graduated,  or  4'iJ  per  cent,  of  tho*  ' 
pointed  finally  passed  through  the  course  of  instruction.  For  the  iS- 
years  to  be  comparatively  considered  since  the  act  referred  to  ba-  '— 
in  operation,  the  whole  number  of  appointments  was  li'J^,  and  the ;  ' 
ber  of  graduates,  incliuliug  the  present  first  clas-s,  142,  or  44  pern  '■ 
of  selections  by  appointment,  finally  succeeded,  a  result  varjiag  i- 
little  from  tliu't  had  before  the  ])a83age  of  the  act  referred  to.  V- 
standard  of  attainment  after  admission  has  remained  snbstaniialtv  ''-• 
same,  and  the  conclusion  is,  that  such  additional  requirvmeut  for  .«■ 
mission  has  not  had  for  a  result  any  particular  improveuipnt  io  tJ* 
character  of  appointments,  and  consequently  no  l>euefieial  n-snltas  ''" 
the  average  attainment  of  graduates ;  which  conclusion  is  conJniKd  !>? 
the  opinion  of  those  best  qnalified  to  judge. 

The  application  of  additional  requirements  for  admission  has  aoi  p» 
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duced  any  marked  improvement  as  to  the  chnraeter  of  graduaten,  for  tbo 
reaijon  that  the  Ruhjects  added  to  the  test  for  adiuissiou  are  of  the  ele- 
mentary elianicter  of  those  formerly  apidied,  and  no  more  assure,  as  to 
tliose  aduiitted,  any  but  a  meager  decree  of  attainment,  or  nerve  aa  a 
test  of  aptitnde  or  iiiclinaiiou  tor  study.  The  only  marked  effect  for 
tlio  belter  bus  been  a  grenter  number  of  rejected  eaudidates  from  the 
irtereiLfied  number  of  sulijects  oh  w!ii<:h  examinations  for  admission  are 
bailed,  who  othervviae  would  have  been  admitted,  to  be  diiieharged  at 
the  first  examiliation  thereafter.  Sliould  the  standard  for  admission  be 
raised  suflictently,  with  a  view  of  obtaining  a  superior  class  of  admis- 
sions, it  would  seeure  as  to  those  admitted  a  much  greater  degree  of 
a<'(|inrement,  aptitude,  and  inclination  for  study  than  is  now  the  case, 
but  would  inevitably,  the  present  system  of  appointment  continuing, 
result  in  the  reduction  of  the  classes  to  a  fraction  of  their  present  and 
desirable  numbers.  Any  method  of  selection  that  will  assure  suitable 
material,  and  classes  sufticieut  in  numbers,  must,  I  believe,  be  based  on 
some  system  of  competitive  examination  which  shall  insure  the  selec- 
tion of  tlie  best  qnalitled  from  those  who  desire  to  enter  the  Academy. 

The  details  of  such  a  system  I  will  not  assume  bereiu  to  suggest,  but 
they  should  embrace  due  advertisement  as  to  time,  place,  and  subjects 
of  examination,  and  insare  competent  and  impartial  examiners.  The 
benelicial  effect  of  the  competitive  system  of  selection  is  shown  by  the 
result  iu  the  case  of  the  few  cadets  now  at  the  Aca<lemy  so  selecte<l,  but 
not  nuder  common  methods,  and  with  reference  only  to  the  qualifica- 
tions for  a<lmissiou  now  in  force.  The  average  standing  of  such  cadets 
is  in  the  first  half  of  their  respective  classes. 

Thei'e  would  l)e  mutrli  in  labor  and  ex[)enditnre  saved  by  the  adoption 
of  a  method  of  selection  by  which  comparatively  few  appointed  would 
fait  to  gmduate.  The  advantage  gaiued  in  the  resi>ects  named  would, 
however,  be  trivial  in  value  to  the  nation,  compared  with  that  resulting 
from  the  selection  of  candi<lates  possessing,  aa  a  rule,  superior  aptitude 
and  intelligence. 

Tiie  principal  objections  urged  against  the  competitiv^e  sjstera  of 
selection  are — 

1st.  That  the  facilities  of  education  not  l>eing  equal  in  all  parts  of 
onr  common  country,  some  parts  would  protit  at  the  exi>ense  of  others. 
This  objection  is  based  on  the  assumptiou  that  in  some  States  compe- 
tent appli<;ants  would  not  be  found,  and  consequently  that  the  equal 
distribution  of  appointments  necessary  to  be  maintained,  on  grounds  of 
public  policy,  if  no  otlu'r,  could  not  be  continued.  The  obiection  does 
not,  when  examined,  appear  to  have  any  toundation.  There  is  no  con- 
gressional district  in  any  State,  nor,  I  believe,  any  Territory,  in  wbick 
young  men  are  not  constantly  preparing  for  and  entering  colleges  which 
reqnii*,  preparatory  to  admission,  attainment  in  studies  gieater  than 
required  for  the  Military  Academy,  represented  by  an  equivaientof  from 
one  to  two  years'  systematic  study.  That  of  such  young  men,  none  in 
»i»me  districts  would  accept  the  offer  of  the  Ooverumeut  is  highly  im- 
probable. 

2d.  It  is  objected,  also,  that  under  a  comiietitive  system  of  selection 
the  sons  of  poor  parents  wtmid  not  have  equal  chances  with  others. 
This  objection  is  merely  plausible.  If  by  poor  parents  is  intended  des- 
titute parents,  the  objection  would  no  doubt  apply,  as  it  does  in  fact  to 
the  present,  or  would  to  any  method  of  appoiutment  not  specially  de- 
signed in  favor  of  such  youths,  but  it  canuot  properly  Ik>  applied  to  the 
sons  of  parents  whose  circumstances  compel  eflbrt  for  support,  as 
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eclioolN,  the  country  over,  coiitaiu  a  due  proportion  of  young  men  vdiose 
parents  have  little  means,  or  are  in  moderate  circuinstanees, 

Yonng  men  emnloiis  and  able  to  snctieed  under  a  system  of  coiojieii' 
tlve  selection  would  as  often  be  found  tbe  sons  of  sucb  iiarentsasotlirr- 
wise.  In  any  event,  the  (;om|>etitive  plan  would  give  resnits  de|>eii(litiE 
more  directly  on  the  sons  themselves  than  parents  or  others,  vhii-li  is 
exactly  the  end  desirable  in  the  premises. 

It  is  also  pertinent,  in  this  connection,  to  consider  that  the  Militnty 
Academy  wnn  not  instituted  nor  is  maintained  as  a  national  charity  or 
bounty,  but  for  the  specific  piirpose  of  providing,  for  the  nation's  bene 
fit,  a  certiiiii  numlK-r  of  professionally  well  educated  military  officers. 

To  the  requirements  for  admission  should  be  added  knowledge  of  m 
much  of  algebra  as  includes  qnadratic  equations,  and  plane  geonii'try. 
This  greater  preliminary  requirement  ami  higher  grade  of  adnli^^ll'b 
would,  in  addition  to  advantages  mentioned,  permit  the  introduction o!' 
greater  develupnient  of  branches  now  taught  without  increasing  ibe 
length  of  the  course. 

Tile  improvements*  of  first  necessity,  and  to  provide  means  for  wbicli 
approjniations  arc  a^ked  for  the  conung  fiscal  year,  are : 

1st.  A  hospital  building  for  cadets; 

2d.  A  system  of  sewerage  ; 

;;d.  Quarters  for  laundi'esses  belonging  to  the  engin(*r  company. 

The  particular  necessity  of  ap[>ro[>riations  for  these  objects  is  set 
forth  in  detail  in  the  letter  accompanying  the  estimate  for  the  coniin; 
year,  and  to  which  attention  in  this  connection  is  invited. 

I  wouhi  also  itsiiectfully  invite  attention  to  the  necessity  fi)rlegisl:i- 
tioii  to  place  the  Military  Academy  band  upon  a  pioper  tooting.  Tlii" 
is  the  only  band  in  the  Army  now  aiithorize^l  and  provided  fur  by  lax. 
and  should  ou  that  account,  as  well  as  for  other  evident  reasons.  In- 
kept  in  creditable  condition.  It  has  for  the  past  few  years  l)een  ilitii 
cult  to  keep  the  band  supplied  with  suitable  material,  owing  to  Ihr 
much  greiiter  pay  which  even  onlinary  musicians  could  constantly  »li 
tain  in  New  York  and  other  cities.  As  now  organized,  the  band  n>n 
sists  of  twenty-four  nuisiciam^,  diriile^l  into  three  classes — one-roiiUli 
receiving  $-ii  per  month,  one-fourth  $20,  and  the  remaining  half  ^1*' 
It  is  not  possible  to  kue])  the  band  in  proper  condition  ou  this  footin::' 
as  it  has  become  imi>ossible  to  obtain  tlie  services  of  masieiiins  at  M 
suitiible  on  the  pay  of  $17  per  mouth.  I  would  recommend  as  follnvM 
That  the  band  be  composed  of  one  teacher,  as  now,  a  civilian,  at  ?iiw 
per  month,  (a  suitable  one  cannot  be  had  for  lesis,)  and  forty  enhsM 
musicians,  one-fourth  to  receive,  as  now,  834  per  mouth,  and  the  if 
mainder  $.'iO  per  month.  Ou  this  footing  tlie  band  ::ould  be  brought  to 
and  maintained  in  a  snit^ible  condition. 

Kespectlnlly  submitted. 

T130MAS  n.  EUGER, 
Colonel  Eighteenth  Infantry,  Superintendeiit. 
The  Honorable  the  Secretaby  of  War, 

Wnshinglon,  D.  C. 
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Baokuid  regiment. 

».«« 

Colonel  Blgliteen  th  Infantry 

,.„*„»,.» 

Kolwrt  W.  Woir,  K.  A 

iDcDTBe  L.  Andron-ii 

JohiiiTorayth.D.D 

Ohspluin,  and  profe»or  of  etbic* 
and  law. 

TLmi,«»A.MeP«rHu 

Surgeon  medical  di-p«r[ men t 

Post  anrgeAn. 

A.U..U^^_^^^^ 

FiTst  lieutenant  Fmirlli  ArtlUory.. . 

f,n.«l«,W.Bajiiii)nd 

Eineeriuji.     ^ 

JohnRMrtjIimlM 

UapUin  Orduance 

AMlstant  post  •uriceuo. 

A  xalDan  t  pcvfeuor  ofctUnawlla' 

Jcnkiii.A.FiliBHald 

Flml  lieatonnnt  Fcmrlh  Artillery. . . 

RSISSSSSSISe?'::: 

AMislaiil  pfoftnor  of  dran«. 

li^KuT:".".:;::: 

'js.r'"""""""""' 

Arting  aasistant  profmnr  d  ran 
nwiloR. 

KI|-.:!=!S'aK7.;:: 

FiMt lltulenanl  FirM  Anlllery    ... 

AcliuB  aa.bIaDt  pnlfcwtol  nUk 

AcUneamdatant  profena  of  mUk- 

Acliotr  aiHistant  profeuKu  ef  ^ 
louphy. 

AaalataBt  rmfrtwr  of  Spaniok 
AasiBlanl  profraMrof  rhrmiMrT  i 
Acting      ositslut      profaaPT    • 
French. 

Atllnf  auisUnl  profesn*  of  Bf 

loaophy. 
A«i.l.int   inatmrtor   of   pwl* 
nillltarj-  engineering. 

First  lieulenRnt  Engineeni  

Second  lientenanl  Third  Aitlllery  . 

Second  lieutenant  FiRIi  Artillery  . . 

First  lleutTOMit  Kneiii[*i«    

Scrond  lieuleuaut  fTiat  Attlll»ry  . .. 

Hecniid  lienlenant  ^Iftb  Arlillen' .  -  - 

Seeond  lieutenant  First  Artillery  . . 

^-.caail  lienlcnaul  Eiiglnecri 

Frank  DBntli 

IdHIh-  i 

DiTiIiSiL'TnyKJ". ;:::;:!" 
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Appointed  by  the  PresiAent, 

General  II.  T.  Reid,  (Presideut,)  Iowa. 

roloiiel  James  L.  Scuddkb,  (Secretary,)  Teunessee. 

Itev.  Charles  Hodge,  New  Jersey. 

Hmi,  Louis  S.  LovELL,  Micbigan. 

Itov.  Charles  W.  Eliot,  LL.  D.,  Masaacbusetts. 

fiKORQE  A.  Thhustos,  Maryland. 

HUNKY  It.  PiBRSON,  New  York. 

Appointed  by  the  President  of  the  Senate. 

Hon.  SraroN  CA3ierom,  TTnitoiI  States  Senator  from  Pennsylvania, 
Hon.  Alexa?ider  Ramsey,  United  States  Sunator  from  Minnesota. 

Appointed  by  the  Speake}-  of  the  Home  of  Reprenentatirea. 

Utm.  William  Houghton,  Representative  from  Midiigan. 
[Inn.  Aaron  a.  Saroknt,  Representative  from  California. 
Hon,  Saml'ei.  S.  Cox,  Repivuentative  from  New  York. 
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TliHt  the  Prtsiilent  lie  anthorira'i)  to  nppoint  a  Biiaril  nf  Visitors  tout  U'nd  tlit 
ofW 


tlio  Militnry  Acmlfiiiv,  wIiokp  iliitv  itHlmll  lie  to  ri'port  to  tlir  S-'<  t-' 
'' ,«___-_L        ....    ■  -oftl.i*ii*xt*i...'- 


Bi'tiiiil  Btute  of  th»  dJHcipIiiii',  iiistrnction,  poltc 
aHiiin,  mill  otbcr  cuneenm  of  the  inBlitiilion :  Proriileii,  That  th«  whulr  iiuiiii"-r 
viHiliira  each  year  shull  not  i>xcl>(m1  (wvcii:  Pror'uied /tirlhtr.  That  tiii  roui|>i'ii<j: 
Rliall  lie  liiailii  to  luiiil  nif  niliuni  Iwyiiiiil  thv  {inynK^nt  of  thoir  pxpemtrH  for  IhihhI  ' 
IoiIkIdk  nhllo  at  tlin  Military  Acailvniy.  anil  uu  allourniicp  not  to  exmil  nslit  '■ 
per  iiille,  for  traveling  by  tlie  slioTtL-st  mail-roiitt*  from  tlieir  respretive  boam  t»  : 
Ai'Hileniy, auit  buck  tu  their  Lotiii».  Ami  inailiUtion  tu  tbu otburtUHiH Iters tifilir  I'-' 
of  ViMiliilK  to  lie  a»|ii>inleil  by  Ihe  I*n-sii1ent,  iirciirdiiig  ta  Ian',  to  atti-iiil  tin-  -i:-  ■ 
eKatiiiiialion  of  ratlelit  at  the  Uiiiteil  Stulps  Military  Aeiidetny,  there  shall  W  '.w  '>■ 
tini'h  boaril  Iwii  twnalnni.  to  lie  dettiKnutuI  by  Ihe  Viee-Pri-Hiilent,  or  IViiiiilenl.j"'" 
poit  lit  -the  l4i-iiat«;  and  Ihrcn  niKinlien  of  tlie  House  of  Hepremiitatives.  t«  W  i|  •' 
niitt'd  by  tUn  Speaker  of  Ihe  tlniiaeuf  KepnweutHtiTes;  HUch<lt»i)(iiatiiiiiaTr'>]>'r:i<' 
to  lie  niudu  lit  Ihe  Beshiitu  of  t'onKrexs  next  )in'cei1iii};  the  time  of  siiih  pxaniiii.' 
anil  llic  Seiintoi'8  auil  Meniberti  ho  appniiited  hIikII  tii:il(e  full  reiK>rt  of  Ibrir  i<ni< 
Rni'li  viNitorH.  with  tlii-ir  viewH  and  recti tnmemliitt linn  in  rej>ard  to  tho  Aai<t  Mii'i 
Aeflileniy,  within  i.wenly  duyn  Bfl«r  the  uicetiug  of  CongrvM,  at  the  Butntiva  ncit  -> 
ceeiiiiig  tbe  litiiu  of  thiiir  ap^Miiutiueut. 


inyGoogIc 


REPORT  OF  THE  BOARD  OF  VISITORS. 


Wkst  Point,  June,  1872. 
Sir:  Tbe  Board  of  Visitors  to  the  United  Statca  Military  Aeailemy, 
for  1872,  liiia  ttie  lioiior  to  »ul)iiiit  the  followiti{r  i-opoi-t  iipun  "  tlie  iietiial 
state  of  the  (Uscipliiie,  instruction,  police,  adiiiinistnitioii,  fiscal  affuirs, 
and  other  concerns  of  the  institution." 

DISCIPLINE. 

Tlie  discipline  of  the  Academy  has  been  excellent  under  the  adminis- 
tration of  the  present  su|K-rintendeut  and  commandant,  partly  because 
of  the  iiuml  Jmlpnent  and  soldierly  qnalities  of  theiie  oUiccis,  and  jiaitly 
because  of  tlie  linn  sup^tort  which  the  War  Department  has  tviselv  ^iven 
to  the  snperintendent  and  the  academic  t)oard.  The  visitors  believe 
that,  while  the  discipline  ia  atriet  and  severe,  as  is  essential  in  a  military 
institution,  it  is  also,  in  the  main,  just,  and  Judiciously  adapted  to  the 
ends  ill  view. 

Tlie  bnani  cordially  approve  of  the  discontinuance,  within  the  last 
ttto  years,  of  the  system  of  exacting  from  cadets  pledges  on  oatli  or  on 
honor  with  regard  to  tbcir  conduct.  Such  pledfres  ai'e  objectionable,  as 
giving  occasion  for  all  sorts  of  demoralizing  <;asnistry,  and  as  being  con- 
fessions of  weakness  on  the  part  of  the  authorities  which  are  singulurty 
inadvisable  in  a  military  scliool. 

In  general,  the  visitors  believe  that  the  punishineiijs  used  in  the 
Atuidemy  are  duly  pn>portiuned  to  the  offenses  for  whicli  they  are  in- 
lliuteil :  but  they  find  the  system  of  snmmary  dismission  too  severe 
to  lie  made  by  regii)ati<m  the  only  legal  punishment  for  the  offense  of 
harassing  or  molesting  new  cadets,  an  offense  which  may  have  many 
degrees  of  beinousncss.  Kxies-sive  or  nnretisonabJe  punishments  give 
grounds  for  legitimate  c^mjilaints,  iiiid  do  more  harm  than  good  to  the 
discipline  of  any  place  of  instruction.  There  ai'e,  it  is  true,  menus  of 
avoiding  the  injustice  which  the  literal  cntorcenient  of  the  regulation 
numbered  122  would  not  unfrei|uently  cause;  the  snperintendent  may 
rei-ommeiid  to  iiien^y  a  cadet  who  has  committed  an  ollense  which  is 
really  venial:  or  the  War  Department  or  the  l*resideiit  may  modify  the 
Kentenee  imposed  by  regulation;  but  inasmuch  as  the  bam  existence 
of  a  regulation  which  is  freipiently  disregarded  is  an  evil  in  itself,  and 
inasmuch  as  the  interfeieiK'e  of  autliorities  outside  of  and  above  the 
Academy  is  to  lie  degu'ecated  as  inevitably  injurious  to  discipline,  unless 
such  intert'en*nce  is  very  rare  and  very  judicious,  the  visitors  respect- 
fully suggest  thai  there  be  ad<Ied  to  Uegnlation  122  the  jihrase  eaiphiyed 
in  several  other  regulations  relating  to  offenses,  namely:  '-or  be  other- 
wise less  severely  punished,  according  to  the  degree  of  his  offense." 

It  has  seemed  to  the  lioard  of  Visitors  that  some  of  the  cadets  needed 
to  Ik-  reminded,  by  the  precept  and  exam])le  of  nil  their  officers  and 
ti-aehers,  that  violen  -e  of  sjieech  is  as  unlH-comtng  an  otHeer  and  a  gtiii- 
tletnan  as  any  other  sort  of  brutality,  and  that  it  would  be  well  to  have 
it  understood  that  in  selecting  voung  otticers  for  duty  at  the  Aeadeiiiv 
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the  Department  looks  for  tnea  who  are  as  quiet  as  tbej'  are  firm,  and  as 
self-con  troHcrt  as  they  are  eiierKetic. 

By  Kef^utation  174,  as  amended  March  15, 1872,  reveille  ia  at  5  o'clock 
a.  ni.  from  June  1  to  Soptenil>er  1,  at  6  o'clock  a.  m.  from  Novemlwr  1 
to  MiU'ch  1,  and  at  5^  o'clock  a.  m.  the  rest  of  the  year;  the  Rigunl  to 
extinguish  lights  being  at  10  o'clock  p.  m.  during  the  whole  year.  The 
great  majority  of  the  cadets  go  to  bed  again  afttr  reveille  and  the  first 
inspection  of  rooms,  and  get  from  an  hour  and  a  half  to  three-ijuart^rs 
of  an  hour  of  stolen  sleep.  This  violation  of  the  regulation  has  beta 
winked  at  for  many'years,  because  the  young  men  actually  need  uiorr 
sleep  than  the  regulation  gives  them.  The  visitors  respectfully  snggrst 
that  the  regulation  be  so  changed  as  to  allow  every  cadet  at  least  eight 
hours  of  unbroken  sleep  at  all  seasons  of  the  year. 

The  best  luedical  opinion  is  opposed  to  the  use  of  the  eyes  in  reailiiig 
or  study  tmniedtately  after  waking  and  before  breakfast,  and  to  viokut 
exercise  of  any  sort  before  breakfast.  In  del'evetice  to  this  opinion  tb* 
Board  i^uggests  that  the  honr  of  breakfast  should  be  placed  iis  soon  as 
practicable  alter  reveille. 

INSTRUCTION. 

Terms  of  admisgioa. — The  character  of  a  school  is  greatly  iufiaenc«il 
by  the  quality  of  the  young  persons  who  are  admitted  to  it-s  lowest  cIhsu, 
and  the  requisitions  for  admission  go  fur  to  determine  this  quality.  Tlie 
Military  Academy  is  very  disadvantageously  situated  in  this  regard;  its 
requisitions  for  admission  are  by  no  means  as  high  as  thoseof  theleatiinj; 
seientiticand  polytechnic  schools  of  the  <iountry;  indeed,  there  are  uiuii.t 
high  schools  and  academies  which  demand  more  for  admission  than  is 
denianited  at  West  Point,  The  avenige  age  of  the  candidatejK  for  admis- 
sion is  eighteen  years  and  eleven  months,  (see  Appendix  I,)  but  these 
adult  men  are  only  examined  iu  reading,  writing,  arithmetic,  Knglisb 
grammar,  and  the  elements  of  geography  and  American  history.  Mhhj" 
boys  of  twelve  couhl  sustain  the  exaniinatiou  with  ease.  During  tli* 
past  live  years  the  number  of  rejections  for  iucnmpeteucy,  at  even  llii* 
admission  examination,  has  been  from  '20  to  50  per  cent,  of  the  whole 
number  of  applicants,  in  spite  of  the  fact  that  the  candidates  have  re- 
cently had  notice  of  their  jirovi.sional  appointments  several  mouths  hel'oiv 
the  exandnation.  The  professors  and  instructors  who  deal  with  lie 
lowest  class  ot  the  Academy,  testify  that  they  have  to  teach  the  greater 
part  of  the  class  how  to  study.  Much  time  is  necessarily  devoted  lu 
this  preliminary  training. 

0|iiuions  may  differ  as  to  the  real  causes  of  this  very  low  intelleeltiiil 
condition  of  the  majority  of  the  young  meu  who  gain  admission  I" 
West  I'uint,  or  as  to  the  inevitableness  of  this  condition  of  things,  hul 
as  to  the  fact  there  can  be  no  dispute.  It  is  a  fiu;t  which  iilTects  ibe 
whole  course  of  study  at  the  Academy,  ami  it  is  necusstU'y  that  an  ex- 
amining board  should  bear  it  constantly  in  mind,  or  they  will  be  liable 
to  do  injustice  to  the  teachers  and  the  methods  of  the  Academy. 

The  leason  fur  keeiiing  the  requisitions  for  admission  to  West  I'oint 
low,  is  that  there  are  parts  of  the  country  in  which  n  poor  man's  son 
can  get  no  instruction  in  any  but  the  most  elementary  subjects.  This 
argument,  though  reasonable  within  certain  limits,  need  not  be  pushed  lu 
the  extreme  of  allowing  the  most  ignorant  State  or  Territory  to  set  the 
standard  for  all  the  rest  of  the  country.  Five  years  ago  the  requisitM 
lor  ndmiwsion  were  increased  by  adding  "a  knowledge  of  the  cleiueols 
of  English  grammar,  of  descriptive  geography,  particularly  of  oiironu 
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eountry,aiidoftIichiRtor,v  of  the  United  States,"  to  the  earlier  refiniaites, 
which  were  simiily  reading,  writing,  and  arithmetic.  It  is  never  wise 
to  make  sudden  changes  of  great  amount  in  the  requisites  for  adinis»ion 
to  an  edncatioiial  iiistitnttoii.  The  Board  of  Vinitors,  therefore,  while 
it  joins  the  many  preceding  boards  which  have  reported  upon  this  sub- 
ject in  deploring  the  pi-esent  low  st'Umiard  of  admismon,  would  only  rec- 
ommend that  the  Ht^iidard  be  nii^ed  in  a  slow  way  by  successive  Btnall 
steps.  One  step  wouhl  be  the  addition  to  the  requisitions  of  a  portion 
of  elementary  algebra,  namely,  the  ground  rales,  fractions,  and  simple 
ecjualions;  a  second  step  would  be  the  addition  of  quadratic  equations 
to  this  first  ii-qaisitioii  of  algebra;  a  third  step  would  be  the  addition 
of  plane  geometry. 

It  is  ill  the  power  of  the  ai;ademic  board  to  make  mnch  or  little  of 
the  requisitions  actually  prescribed  by  Congress.  The  visitors  observed, 
with  satisfaction,  that  it  was  the  purgiose  of  the  academic  board  to  make 
the  nilmission  examination  searcbmg  and  elfective  within  its  very  lim- 
it4'd  range. 

It  is  a  legitimate  and  wholesome  effect  of  a  national  school,  to  which 
admission  is  obtained  through  a  well-conducted  examination  of  reason- 
able range,  that  it  stimulates,  and  to  some  extent  regulates,  the  lower 
schools  of  the  country.  The  lower  schools,  l>oth  public  and  private, 
exert  themselves  to  fit  boys  well  for  snch  examinations.  Every  boy  who 
succeeds  in  passing  ci'etlitably  the  Government  examination,  wins  a 
prize  for  tlie  school  which  tltted  him,  as  well  as  for  himself.  The  strong 
effect  of  the  college  examinations  for  admission  ni)on  the  preparatory 
schofds  and  academies  of  the  country  illustrates  this  ]>rineit>le. 

With  their  present  I'cqnisitions  for  admission,  the  Military  and  Xaval 
Acadf^mies  ot  the  United  States  can  have  no  stimulating  effect  on  any 
st^hool  in  the  country  above  a  primary  school. 

The  Board  of  Visi'toi-s  respectfully  commend  this  important  suhject  of 
the  t(.Tins  of  admission  to  the  consideration  of  the  Department;  they 
feel  that  the  future  welfare  of  the  Aendeniy  depends  largely  upon  the 
wise  Holuiion  of  this  j»roblem.  The  Academy  must  keep  up  with  the 
general  educational  progress  of  the  country;  its  raw  mateiial  will  go 
far  to  determine  the  nature  of  its  product. 

C'lume  of  ituttrucliim. — The  great  merit  of  the  course  of  instniction 
and  discipline  at  West  Point,  taken  as  a  whole,  is,  that  it  cultivates, in 
an  etiiinent  degree,  the  virtues  of  obedience  and  self-denial,  the  senti- 
ment of  honor,  and  the  sense  of  duty.  The  nest  conspicuous  merit  of 
the  Aaademy  is  the  thoroughness  with  which  all  the  instniction  is  given, 
both  in  the  theoretical  and  practical  branches.  In  the  theoretical  stud- 
ies this  thonaighness  is  obtained  at  the  sacrifice  of  range  and  variety, 
but  under  the  peculiar  circumstances  of  the  Academy  this  sacrifice  is 
wise.  It  is  a  third  ment  of  the  Academy  that  it  sends  out  lieutenants 
who  are  competent  to  command  in  all  three  arms  of  the  service  j  they 
have  learned  the  duties  of  a  soldier  in  the  artillery,  cavalry,  and  iu- 
fantry.  This  is  not  the  system  of  European  military  schools,  but  it  is, 
nevertheless,  a  sy.'*tem  singularly  well  nda])ted  to  the  peculiar  needs  of 
the  people  and  Uovernment  of  the  United  Stiites.  The  Hoard  of  Visit- 
ors desii-es  thus  to  express  its  hearty  recognition  of  these  conspicuous 
merits  of  the  Military  Academy  bef«!re  it  makes  any  criticisms  upon  the 
course  of  instruction,  or  indicates  the  i>oiuts  at  which  improvements 
seem  {Mtssible. 

Tlie  visitors  are  decidedly  of  the  opinion  that  the  study  of  Spanish 
should  be  discontinued,  and  that  the  time  now  allotted  to  Spanish  should 
be  given  to  I'Veuch.    The  argument  which  caused  the  introduction  of 
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Spanish  into  the,  course  was,  that  we  border  upon  a  people  who  speak 
Spanish,  an<1  have  many  ri'liitioiis  with  the  South  Amerio^u  S|>ariisli' 
speakinfT  nations.  The  ar^riiineiits  which  determine  the  opinion  of  (he 
Board  of  Visitors  are,  first,  that,  aa  there  is  not  time  for  the  nwletn  m 
learn  two  foreign  langungt-s  well,  French  is  vastly  tlie  best  Innguiise 
for  them  to  study,  beuaiiHU  it  is  atill  the  most  available  langiiHgt  liir 
communication  with  forei};uers,  and  because  it  bai^  a  very  iinpotlani 
military  literature,  which  Spanish  has  not;  secondly,  that  the  lueity 
training  obtained  by  studying  one  language  thoroughly  is  more  vhId- 
able  than  that  gained  in  getting  a  smattering  of  two  languages;  thinlir. 
that,  as  a  matter  of  fact,  the  cadets  can  get  only  a  very  slight  acqiiHini 
ancB  with  Spanish  in  the  short  time  allotted  to  that  study;  theiv  ionn 
possibility  of  teaching  them  to  speak  or  write  the  language,  ami  ibi- 
little  they  learn  of  it  must  soon  be  forgotten  by  the  great  majority  »i( 
the  cadets. 

If  this  recommendation  of  tlie  Board  of  Visitors  should  be  adopteO. 
French  would  be  studied  every  day  lor  two  years.  A  substai]ti;jl 
knowledge  uf  the  language  can  be  gained  in  thilt  time,  even  by  yimii; 
men  who  have  had  no  other  linguistic  training.  At  the  end  of  iW 
second  year,  iiowever,  French  is  absolutely  dropped,  according  to  thr 
present  programme  of  studies.  In  order  to  keep  up  the  kuowletlgf  i>i 
the  language  once  aci|uired,  the  visitors  recommend  that  a  Freiirh 
text-book  be  used  iu  some  important  department,  both  in  the  third  mdiI 
fourth  year  of  the  course. 

The  Board  of  Visitors,  like  many  preceding  boards,  has  remnrktil 
among  the  catlets  a  lack  of  ease  and  jirecision  in  the  u.He  of  Eti^lisli- 
Bhetoric  is  not  studied,  and  there  are  no  exen'ises  in  English  coinii)- 
sition.  Under  the  existing  terms  of  admission,  the  graduate  of  the  -Mil- 
itary AcadcTiiy  may  never  have  received  any  ade<iuiite  instruction  in  Ihv 
use  of  his  native  language.  In  addition  to  what  be  has  heen  tanglitiii 
the  Academy  itself,  the  graduate  of  the  Academy  is  only  ex[>ecti-<l  to 
know  what  is  taught  in  primary  schools  or  in  the  lower  classes  of  graui' 
mar  schools.  If  he  knows  anything  else,  he  has  gone  beyond  the  otfii-iai 
retiuiremeuts.  In  this  condition  of  things  the  boanl  reconimend.s  tbal 
in  the  event  of  the  time  allotted  to  French  being  increased  by  the  nii|> 
pression  of  Spanish,  the  department  of  French  be  instructed  to  iwinire 
of  the  cadets  frequent  written  translations  from  French  into  Engliiili. 
and  to  exact  careful  attention  to  the  correctness  and  elegance  «!'  Ike 
English,  and  to  neatness  of  penmanship. 

Tlie  visitors  think  better  of  such  exercises  than  of  English  coinpii^'i- 
tions,  believing  that  it  is  a  vicious  practice  for  young  men  to  write  n]Nin 
subjects  ibout  which  they  really  have  no  ideas.  The  Board  of  Visitors 
further  recouimends  the  vigorous  and  incessant  eutbrcement  of  acciii'nc.v 
of  language  and  distinctness  of  enunciation  on  the  part  of  the  euileii^ 
at  all  the  ordinary  recitations. 

The  board  resiwctfully  reports  to  the  Department  that  the  e<inipmi^t 
of  the  dejiartnients  of  natural  philosophy  and  chemistry  is  wholly  inmlt^ 
quate,  and  that  the  mode  of  teaching  in  both  these  departments  iit*<l!* 
reconsideration  and  modification.  Onder  the  existing  progniDniie  I'l' 
studies,  the  cadet  spendsone-half  of  all  the  time  be  has  for  study,  iu  thr 
first  two  years  of  his  course,  upon  the  mathematics.  The  protewor  of 
iiiatbemati<;s  is  amanot  great  ability,  force,  and  experience,  and  lie<«ini^ 
in  contact  with  every  cadet  every  week  for  two  years  from  hisfirstentniw* 
into  the  Aoidemy.  Under  these  circumstances  the  mode  of  tearbiiiKa>><i 
the  mode  of  recitation  in  all  their  details,  including  the  use  of  the  ulialk 
and  pointer  at  the  bhickboard,  which  are  prescribed,  and  wisely  pf«- 
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scribed,  in  the  luathematical  det>artmeiit,  aye  earned  into  the  teaching 
of  the  acienvea  of  obseivation  and  experinieut,  where  they  are  liy  no 
■Deans  so  appropriate.  Theix;  is  a  peculiar  diBci|i1ine  to  be  {;(it  from  the 
proper  stiiily  of  oheniistry,  inineriiloffy,  acoustics,  opti<;s,  and  electricity, 
a  ili»ci]iline  which  is  not  like  the  discipline  to  be  derived  from  inathe- 
niHticH,  and  it  is  that  peculiar  discipline  which  the  cadets  slmiild  get 
from  these  studies;  for  chemistry  and  physics,  when  taught  with  book 
and  blackboard,  as  if  they  were  mathematics,  are  not  as  useful  for 
tniiniitg  as  the  mathematics  themselves.  Indeed,  it  would  be  hard  to 
contrive  a  more  unprofitable  and  odious  employment  for  the  mind  thau 
committing  to  memory  the  facts  of  chentistry  out  of  a  manual.  To  com- 
mit a  Latin  grammar  to  memory  would  be  better  training,  and  more 
UHef'ul  in  every  point  of  view.  In  order  that  chemistry  and  physics 
should  yield  to  the  student's  mind  their  own  peculiar  fruits,  they  must 
be  studied  by  observation  and  experiment  on  the  part  of  the  student. 
Only  in  this  way  can  he  acquu^  any  just  eonce[>tions  of  the  processes, 
inethuds,  and  results  of  these  sciences.  The  student  must  bundle  the 
tools  himself  and  observe  for  lumselt^  If  the  bare  facts  of  chemistry 
and  physics  are  unprofitable  husks,  the  theories  and  hyiwtheses  of  those 
sciences  aie  not  much  better  mental  tbod  when  separated  from  the  eK- 
pri'imeiital  data  on  which  they  rest.  Indeed,  when  an  inexperienced 
and  defeuselcHS  student  has  a  physical  theory  or  si>eculation  impresse<1' 
on  his  mind  by  authoiity,  as  if  it  were  a  natural  fact,  he  suffers  a  mental 
injury,  which  is  always  serious  and  sometimes  irreparable.  These  views 
concerning  the  right  mode  of  teaching  the  natural  and  physical  sciences 
arc  by  no  means  new.  They  are  admitted  in  the  practice  of  the  best 
Hcientilic  schools  and  colleges.  In  or*ler  to  equip  working  laboratories 
in  chemistiy  and  physics,  it  would  be  necessary  to  spend  a  moderate 
sum,  say  $;»,(K>U,  in  each  department,  iti  providing  the  necessary  fixtures 
and  appai'atuR.  Several  excellent  examples  of  such  working  laboratories 
may  be  Ibund  among  the  private  incorporated  colleges  and  i>oIytechnic 
schools  of  the  country. 

It  is,  moreover,  very  desirable  that  the  collections  of  illustrative  appa- 
ratus in  <;hernistry  and  physics  should  be  gradually  increased.  A  mod- 
erate aitiiual  appropriation  in  each  depaitment  would  be  better  than  a 
large  sum  in  one  year  and  nothing  in  sutrueeding  years. 

Wiiile  they  make  these  suggestions  about  the  mode  of  tesiching  chem- 
istry and  physics,  the  Board  of  Visitors  do  not  mean  to  cast  any  impu- 
tation upon  the  ediciency  of  the  excellent  pi'ofessors  in  these  de[)art- 
ments,  and  they  desire  expressly  to  guaixl  against  the  iwssible  inference 
that  they  would  like  to  have  more  time  devote<l  to  these  sciences.  The 
board  is  of  opinion  that  enough  time  is  allotttul  to  these  subjects ;  they 
only  suggest  a  different  use  of  the  time  now  given  to  them. 

The  thought  that  it  will  be  hard  to  find  young  Army  ofBcers,  gradu- 
ates at  West  Point,  who  would  be  com{)elent  laboratory  assistants  to 
the  atrconiplished  professors  of  chemistry  and  natural  philosophy,  in  giv- 
ing the  new  kind  of  instruction  suggested,  brings  into  view  a  general 
liilticulty  in  the  organization  of  the  Academy  which  well  deserves  the 
ultention  of  the  Department.  All  the  instructors  at  West  Point,  apart 
I'rum  the  professors,  are  young  graduates  of  the  Academy,  who,  after  a 
few  years  of  service  on  the  frontier  or  on  the  sea-board,  come  back  to  West 
I'oiiit  to  act  as  teachei'S  for  four  or  five  years  under  the  a<rtive  sui>er- 
vision  of  the  professors.  These  young  men  have  had  the  West  Point 
training,  and,  as  a  rule,  no  other  systematic  instruction.  Being  under 
file  orders  of  the  permanent  jtrolessors,  they  cannot  strike  out  new  ways 
of  their  own,  even  if  they  should  devise  any,  which  is  highly  improbable. 
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They  have  no  opportauity  of  enlarging  their  experience  and  increa!^; 
their  knowledge  and  skill  by  studying  at  uiiiversitieB  or  special  M-ho  ■ 
eitherofthisconntry  or  Europe.  In  short,  the  Military- Academj^vt^- 
in-and-in.  The  inherent  conservatism  of  the  system  is  only  intPttnfe^ 
by  the  frequency  with  which  the  siiperiutendeiit  and  commaudam  »> 
changed.  The  Boanl  of  Visitors  content  themselves  with  mlltnp  ib' 
attention  of  the  Department  to  this  danger,  which  they  feel  to  be  a  ^Tr 
one. 

TIte  three  departments  of  mathematics,  natnral  and  experiiutiiu' 
philosophy,  (which  includes  mechanics,)  and  military  and  civil  eiipDn-t 
ing,  t<orm,  in  some  important  respects,  a  sequence  or  progression.  Iii> 
importunt  that  the  several  subjects  which  constitute  this  series  fhit'ii 
occupy  the  proper  proportion  of  time,  and  that  the  transition  from  n* 
subject  to  the  next  higher  should  be  made  at  the  right  momeni.  v»\ 
withont  waste  by  unnecessary  repetitious  in  one  dcpartnieni  of  vk;: 
has  really  been  taught  in  another.  The  board  has  rei-eived  the  iiujit" 
sion  that  some  time  might  be  saved  in  the  last  two  years  of  the  (^iiir« 
if  the  relations  of  the  three  departments  above  mentioned  shoulil  I* 
thoroughly  re-examined  by  the  Academic  Board,  and  they  believe  tb.' 
the  present  is  a  propitions  time  for  such  revision,  because  two  yniiii, 
professors  have  lately  been  a]>pointed,  who  would  bring  fresh  minii-'ti 
■  the  work.  The  professorship  of  military  and  civil  engineering  is  gn-iii!' 
overloade<l.  One  professor,  however  able,  is  insufficient  for  such  a  «!■> 
range  of  both  theoretical  and  practical  knowledge,  particularly  ast'' 
same  professor  is  called  upon  to  give  all  the  iustniction  in  grand  tactic 
Strategy,  and  the  art  of  war.  It  is  greatly  to  be  desired  that  miliiar 
and  civil  engineering  should  be  separated  and  a  professorship  bi*  t^j  > 
lished  for  each  subject;  but  so  long  as  the  requisitions  for  a4lmi«4>i 
remain  at  their  present  deplorably  low  level  tiiis  improvement  widbi' 
well  be  made,  because  the  course  is  fall,  atid  the  cadets  now  giveasmnn 
time  to  the  geueral  subject  of  engineering  as  can  fairly  be  claimnl  fw 
it,  with  due  regard  to  the  other  equally  pressing  demands  ii|>on  tbeirji  • 
tention. 

At  present  the  instruction  given  at  the  Academy  in  applied  merhfiQ:'* 
and  engineering  is  necessarily  elementary  and  incomplete.  There  i-** 
several  scientific  and  |>oIytechuic  schools  in  the  country  in  which  nmi 
ampler  courses  of  instruction  in  applied  mechanics  and  civil,  topo<n*r''  < 
ical,  and  mechanical  engineering  are  provided  than  are  given  st  Vt^i 
Point,  or  can  be  given  there,  so  loug  as  the  starting-point  of  tbr  Ani ! 
emy  remains  what  it  is. 

The  drawings  made  by  the  several  classes  at  the  Academy  wen" 
fully  inspected  by  the  Board  of  Visitors.  The  freehand  drawings  | 
that  a  certain  numlier  of  the  cadets  are  capable  of  learning  to  ii^' 
pencil,  pen,  and  brush  with  skill,  but  that  for  the  majority  of  the  r>i 
the  time  spent  in  free-hand  drawing  is  wasted,  in  spite  of  the  a^-'i# 
and  genius  of  the  professor  of  drawing.  With  the  greater  nnm f^ 
bis  pupils,  neither  the  eye  nor  the  hand  can  be  trained.  The  ttU^fT 
pai<i  to  mechanical  drawing,  taking  the  whole  course  tbrongh. 
insufficient.  The  general  mechanical  exe(;ution  of  the  last  dra' 
made  l>y*the  first  class — a  drawing  of  a  half  front  of  fortiticatioois 
dry  dit<;hes  and  hori^utal  site — was  not  very  creditable.  Id  n^ 
these  facts,  the  board  ventures  to  suggest  that  the  drawing  tt 
ond  year  (third  class]  be  coufinetl  to  lettering,  plottin;  ~*' 
shades  and  shadows,  topography,  and  other  kinds  of  " 
ing,  and  that  the  drawing  of  the  third  year  (secood'' 
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irith  a»  a  reqnircd  exentise.  To  till  tlie  void  thus  matle,  ttie  bonnl  fur- 
tber  V4>iitnrert  to  Diiiructit  that  eauti  cadet  t>t«  required  to  Htiidy  tu>iiie  tine 
of  tilt)  following  RiibjtMttH:  fiYe-liHiid  drawing,  cbpmiatry,  (lubomtory 
work,)  ex  peri  HI  en  tilt  plii  lotto]  iliy,  (liilmratttry  work,)  or  Freiii^h,  tlie  vnlite 
to  be  given  in  eitlier  ttiiUj«t;t,  in  fonninf;  tlie  merit  roll,  beiiiff  luo.  Tbe 
cadets  wouiti  inobiibly  obooae  with  rel'ereiiite  to  their  own  tasieB  niid 
Cft|nii:itiea  Tliis  ineaisnr«  would  give  h  t-liaiire  ot  training  anxisttint  ia- 
stnictor»  in  tbose  four  de|)»rtinent«  wlio  would  bave  iittainaieuts  nonie- 
what  beyond  the  ordiimry  retiuirementH. 

Tbe  hoanl  were  8ur|iriiMMl  te  Hiid  thut  several  weeks  nf  the  second 
year  (tliiitl  clasx)  were  devotml  to  onlinary  penmanshi)),  t«t  the  expense 
of  drawing.  In  tbe  opinion  of  llie  ImhiiiI,  a  fair  handwriting  ouglit  to 
beinsiiiteil  upon  at  tbe  admisitioii  exitinination,  and  no  time  shonld  be 
given,  in  the  programme  of  studieti  at  the  Ai;ademy,  to  tbe  pmctiee  of 
pel  11  n  nils  hi  p. 

The  tmdetsget  but  very  little  practiise  in  the  use  of  siirveying-inatru- 
ments.  In  the  opinion  of  the  boan),  more  time  might  wiitely  lie  devotetl 
to  tield-wt>rk  in  surveying  und  leveling.  The  actiml  use  of  the  insti-u- 
luenis  gives  excelletit  tmining  of  eye  Hiid  hand,  and  tbe  theory  of  the 
subject  in  made  lainiliar  by  practical  application.^. 

The  observatory  of  the  Acjidemy  is  iittt  in  working  onler.  The  domes, 
trhntterH,  and  other  appurtenances  areontof  re|uiir;  the  equatorini  ia 
an  old  instriimeiit,  and  is  not  in  gcKHl  condituHi ;  and  certain  alterations 
in  the  building  have  rendered  it  less  lit  than  it  originally  wa^  ft>r  the 
use  of  an  observatory.  If  tlie  Uovernnient  proimses  to  maintain  at 
We»t  Point  an  astronoimcal  observatory  as  a  station  for  scientific  lal>or, 
a  liberal  appivpriation  tor  bnilding  and  eqidpping  »  new  observarory 
will  Ih>  neeesaary,  and  thereafter  an  aonuMl  appropriation  for  defraying 
the  expenses  of  incessant  observation.  If,  on  the  other  band,  the  (.lov- 
enimeiit  simply  desires  to  at  a  few  engineers  every  year  fi)r  wtirk  upon 
the  surveys  which  are  likely  to  be  in  pnigresafor  many  years  to  eonie  in 
this  country,  a  moderate  ex|ieiidjture  u|mhi  the  present  observatory 
would  make  it  an  available  ihongh  not  a  convenient  place  of  pnictice 
in  the  cominoo  astronomical  antl  getxlelical  observations.  Wiih  the 
present  ])rogramme  of  instrtu^tion  in  the  Academy,  it  is  impossible  to 
give  the  i»tdets  any  practical  instrntMion  either  in  astroiit>my  or  geodesy, 
aiitl  the  Iwaid  doe^  not  pen-eivu  that  the  observatory  has  any  diivct 
fnnctioti  in  regard  to  the  cadets. 

In  all  the  departments  of  instruction  in  the  Academy  a  great  deal  of 
tiuie  is  given  to  reviews  or  re)>etitions  as  the  cost  of  thtironghness.  This 
fact  is  well  illustrated  by  tiie  following  tlgnrea  obtained  from  the  three 
leading  depurtmeuts: 

JfdtA«ma(t«t. 

AJgebrft— £7  l««aans  in  mdvkDoe,  47  In  mvlev  dnrinx  th«  year. 

!]ket  Mcctiuu,  'ii  leoBOua  in  mdvmDce,  97  iu  review  during 
Wnrat«eciiou,3g  lesaona  in  wlVBnce,37  Id  review  <1unng 
the  yrat. 
iBeit  section,  15  InMUDa  in  mdvancn,  13  in  review  daring 
Worn  seclion,  18  leaMDS  in  advance,  IS  in  review  doring 
ttie  year. 
(Btst  ■rolloD,  S4  lessons  in  advanoe,  21  in  reviow  dnring 
the  year. 
Worst  Beetioo,  9  koMna  in  advanoe,  6  In  nTl«v  dnrliqc 
thejrear. 
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f  Aanlytionl  ge-  (  Best  sectloD,  41  leMone  fo  advanoe,  47  In  reTiFW. 

oiiictry.        f  Vi'ont  Hurtioii,  3*2  lemODs  lu  ariVHUcr,  H6  in  rrvir*. 

Di.'!usri|>t.ive  j{e-!  Bi-Ht  Bectino,  14  kwoiiB  in  advnuca,  16  in  rvviru. 

uiiietrjr.        {  Wiimt  Bectiu'i  'X  Iimhoiib  In  ailvntice,  tn  in  rpvirB. 

Third  olan.  i  Diff.  anil  integ.  \  Beat  Heetlnti,  36  Ifssonn  in  arivancF,  »4  in  n-viev. 

I       calculus.       >  Wont  Msetion,  33  luBWutia  io  ailvsocr,  31  in  nxitw. 

\  a  i  BfBt  Hi'Clion,  14  leHHous  iu  ailvaoce,  9  in  r<-virv. 

BnrTBjing  ....  j  y^^^,  ,«.ti<,u,  15  Ibbsods  iu  advance,  13  iu  W!vi«». 
I,  Right-line  drawing— 18  days. 

Natural  philosophy, 

iHechnniea— 55  Imsods  id  ndvauec.  fil  jd  revieir,  6  to  8  l«ctnrca. 
AcnUHticH — »  lewouB  iu  atlvauce,  6  in  nsvloir,  1  to  3  iMtinrra. 
Opiics— lA  Iteauiw  in  advance,  13  in  reviun ,  4  to  «  Ii^Wivb. 
AHtroaoni;— 30  lessuus  in  itdvanco,  31  iu  review,  2  to  4  lecturM. 

Military  and  civil  enffineering, 

fFortiflcntion  and  stone-cnHiiijf— 9  l^sanns  in  ndvanc«,  5  in  reTJew. 
Civil  ungiiieerinir — .14  leasoiiH  in  ulTnncp,  36  in  review, 
Pield-wurks— SO  ItiWwinB  in  advance,  14  iu  revii-w, 
Piinniuieut  works— 17  lesHoini  in  advance,  10  in  review. 
Oiitpnats— art  of  war — 15  leMuns  in  udvuuco,  (t  in  review. 
I  Dm  will  ft — 24  day  9. 
'  t.Lectnr««— 10d»;a, 

Every  cl»ft8  in  tbe  Acarlemy  isdirided,  for  tbf>  recitntions  inrach  mK 
jeer,  ac.uordiiig  to  proQeieiivy  in  tlinC  subject.  The  KecCioiiH  into  vhiri 
each  class  in  diviiled  in  eacb  Hiibjevtdo  not  nil  actroinplitdi  the  KHDir 
amiiunt  of  work.  Tlie  poorest  scbolara  pass  over,  in  a  soinewbal  ii  ti-nnr 
manner,  from  two-thinlato  tbree-quurtersof  the^ound  coveretl  tiyibr 
best  seholarH.  It  is  tbe  cnstom  to  omit  the  fattrdest  problpiim  or  pussjien 
of  tbe  text-book  with  the  poorer  sections.  That  the  ratio  of  the  atlaJB- 
meiits  of  the  worst  seutioii  to  those  of  the  best  can  be  kept  no  bi^ 
illustrates  the  efficiency  of  tbe  means  of  compelling  study  wbicb  are  ig 
use  at  the  Academy. 

The  Board  ol'  Visitors  has  been  much  impressed  witb  the  promiueDR 
which  tbe  inerit-roti  has  in  the  minds  of  both  teactiers  and  vadHn.  It 
is  an  important  function  of  the  profe  sors  to  toaeli  tbe  assiMtniit  inKtmti- 
ors  (who  are  constantly  cban);in);)  how  to  "mark,''Hn(l  to  wntihtbr 
daily  recitations  of  tbe  cadets  with  a  view  to  estiniatinff  accnratcl.t^  ;W 
trne  standing  of  eacb  individual.  The  cadets  are  alUiwed  to  pvt  ibrr 
"marks"  every  week,  and  so  to  keep  account  of  their  owiiaudwrt 
other's  progress.  Emuhition  is  thus  made  ttonstant  and  k«^M.  Krrn 
cadet,  therefore,  whether  a  good  scholar  or  bad,  work«  niider  bu  iDti«v 
external  pressure. 

Tlie  Board  of  Visitors  feel  some  doubt  as  to  the  after  effects  of  tl" 
system.  Tbe  training  given  at  West  Point  is  bnt  a  good  fonndalini-' 
which  tbeyouiiggraduatemust  himself  build,  if  be  hopes  to  attain  tm'.' 
broad  culture  or  any  high  professional  skill.  The  visitors  uiniuriti> 
fear  that  the  young  graduate  may  miss  tbe  accustomed  stininbis"^ 
find  nothing  wilbin  himself  to  make  good  the  loss  of  it.  Tbi^  ftul  ih^ 
the  i)erHuineiit  professors  at  West  Point  do  not,  as  »  rule,  give  iD*tni*- 
tioii  themselves,  increases  the  difficulty  now  under  discasKion.  Htfir 
time  is  mainly  given  to  supervising  the  daily  work  of  the  nssi.-'ttiit  in- 
structors, and  bence  it  happens  that  theonly  ex|)crience<l  teHc-htT<it 
tbe  Academy  do  not  habitually  and  regularly  instruct  any  imrtiim  "I  tl" 
cadets.  Now,  good  teaching  is  largely  a  matter  of  persoiml  skill  n*^  I 
personal  influence,  aud  this  skill  and  influence  can  very  seldom  beiB'      I 
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parted  to  others  "by  any  nmoant  nf  drilling;.  The  cadets  stndying  under 
ttiJH  syHtem  have  very  little  clintice  ut'  eatchinft  iuRpiratinu  Troin  tlieit 
teiiuliem, 'and  yet  iuspiration  iind  entlmstiasiu  are  essential  to  any  large 
situ^eas  ill  any  pure  or  applied  science.  The  board  refcrete  the  practi- 
cal diversion  ultlie  profesHura  Irom  tlie  high  function  of  daily  teaohiiif;, 
but  does  nut  veutiire  to  give  any  advice  converuing  a  remedy  fur  this 
evil. 

The  board  is  not  persuaded  that  the  custom  of  making  the  ordinary 
recitations  one  hour  and  a  half  long,  which  has  prevailed  for  many  years 
at  this  Academy,  is  a  wiite  one.  The  practice  of  the  academic  world  ia 
in  favor  of  one-hour  recitationa  In  Germany  the  ordiimry  length  of  a 
lecture  is  three-quarters  of  an  hour.  If  the  cadets  attend  closely  during 
the  hour  and  a  half,  the  continuous  strain  is  unreasonably  long;  if  each 
attends  only  while  he  is  himself  at  work,  he  wastes  an  hour  or  more  dur- 
ing which  he  might  be  doin^  something  profitable.  Tlie  board  is  in- 
clined to  Chink  that  generiU  experience  would  be  a  safe  guide  ui>on  this 
point. 

The  visitors  would  suggest  that  the  Academic  Board  might  advan- 
tageously consider  whether  wrktuneicaniinations  could  not  be  substi- 
tuted for  oral  thnmghout  the  Academy.  The  oral  examinations  which 
the  board  attended  were  rather  exhibitions  or  specimens  of  recitations 
than  examinations.  The  written  examination  applies  the  same  t^'st  to 
all,  and  the  written  evidence  of  competency  or  incompetency  renmiiis 
tiehiiid.  It  is  iniiwsaible  to  give  much  weight  to  a  hasty  oral  exuinina- 
tiun,wbicli,  after  all,  is  only  a  single  recitation  of  five  or  ten  minutes  for 
each  pttrson  examinecL  The  very  general  adoption  of  the  written  mode 
of  examination  on  all  serious  occdsiuna,  both  in  this  country  and  Europe, 
seems  to  the  Board  of  Visitors  suggestive. 

ADHINISTBATION. 

Tiie  Board  of  Visitors  took  pains  to  inspect  frequently  and  unex- 
pectedly the  cadets'  mess.  During  their  stay  the  mess-hall,  kitohen, 
and  store-rooms  were  neat  and  the  food  waa  good.  The  diet  seemed 
judichmsly  selected,  except  in  one  respect,  to  which  the  board  begs  to 
call  attention.  The  cadets  are  not  allowed  milk  to  drink.  The  board 
tliinks  tliac  the  oidets  should  be  encouraged  to  use  milk  instead  of 
Btruitg  tea  and  ciiBee,  and  advise-s  that  as  much  milk  as  they  will  con- 
sume be  regularly  provided  raonitng  and  evening.  In  the  opinion  of 
the  board,  it  is  desirable  that  a  more  skillful  cook  and  a  better  class  of 
waiters  shoahl  be  employed  lor  the  mess. 

The  cadets'  iiospital  seemed  to  the  board  entirely  unsuitable — badly 
placetl  and  badly  constructed,  and  lacking  light,  ventilation,  and  drain- 
age. Thebnihlingnouldmakegood  quarters  for  officers,  whiih  are  much 
uecded.  The  board  recommends  that  a  new  hospital  be  builtas  soon  us 
possible. 

The  houses  on  the  western  side  of  the  plnin,  occupied  by  officers  of 
the  Academy,  hure  no  pi-oper  means  of  drainage.  The  board  recom- 
mends that  a  sener  be  constructed  for  them  with  a  water-supply  capable 
of  keeping  the  sewer  clean, 

FISCAL  AFFAIRS. 

Tlie  Board  of  Visitors,  throngh  ^  committee  of  its  number,  examined 
tiie  iHioks  and  vouchers  of  the  treasurer  and  quartermaster.  The  sys- 
tem of  accounts  ia  clear  aud  comprehensive,  so  that  the  committeo  were 
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enabled  readily  toaBcertflin  the  amonnts  nppi'opnHted  and  the  itemit  of 
expenditure.  The  coimuittee  further  exaiDiiied  the  iiccouuts  kept  by 
the  treasarer  vitb  the  CH<let»,  and  reiKirted  to  the  l>oai-d  that  the  ac- 
comitB  were  kept  with  great  care  and  with  all  iieviMtsary  details. 

The  buildinfTN  and  apitointments  of  the  Academy  are  adequate  for  a 
much  larK^T  immlier  of  ciideta  than  are  ever  ]ireseut.  An  inerease  i& 
the  number  of  uideta  will  tlierel'ore  not  entail  n  cnrrexpouding  iucivase 
iu  the  coat  of  maiittaiiiiiig  the  Academy.  Under  the  new  ap[>orti«Q- 
ment  the  size  of  tlie  corp^t  will  be  aomewbat  invreaaed.  The  Board  of 
Viaitore  believes  that  it  wouhl  be  for  the  niterent  of  the  country  to  liave 
the  Academy  kept  cons^autly  full  to  the  legal  limit,  and  reaiKclfullj' 
snggests  that  the  Department  nse  all  means  witbiu  ita  i>uwer  to  atxoni- 
pliHh  this  eud. 

Id  conelusion,  the  visitors  beg  leave  to  aay  that  they  have  attended 
to  the  duty  imposed  npnii  them  with  a  satisfuctioii  qaalifietl  only  by  a 
aense  of  the  inaideqnacy  of  the  inaiiection  which  they  have  been  ahl«  to 
make,  and  of  their  unhtiieaH  for  Mie  tank.  A  thornii;:h  ina[tection  of  a 
place  of  inatruction  can  only  be  made  when  the  regular  work  is  going  on. 
The  annual  vioit  to  West  Point  is  inevitably  Munewhat  of  a '* show' 
occashin,  when  the  ordinary  routine  of  the  Academy  is  internipted.  Tht 
members  of  the  Board  of  Visitors  received  every  facility  and  many  cour- 
tesies from  the  officers  of  the  Academy,  lor  all  of  which  they  beg  to  return 
tbeir  sincere  acknowledgments. 

Their  biief  study  of  the  institution  has  quickened  their  pride  in  itt 
honorable  paat  and  their  zeal  tor  its  improvement  and  growth  in  the 
future.  Gratitude,  pride,  and  prudence  should  all  impel  the  oationto 
cherish  the  Military  Acadeuiv  at  Wet<:t  Point 

H.  T.  K£1I>,  of  Iowa, 

President  of  the  Board. 

JAMES  L.  SCUDDEK,  of  Tenneaaee, 

Secretary  of  the  Board. 

CHARLES  HODGE,  of  New  Jersev. 

CHAKLUa  W.  EHuT,  of  Maaaachoaetta. 

GEOKGB  A.  THKUSTON,  of  Marjlaud. 

LOUIS  L.  LOVELL,  of  Michigan. 

H.  It.  PiEIitiON,  of  New  York. 

SIMON  GAMEKUN,  of  Pennsvlvania. 

ALKX.  UA.\fSKY,  of  Minnesota. 

WILLIAM  L.  aTOU(iHTON,  of  Michigan. 

AAKON  A.  SARGENT,  ot  California. 
Hon.  Wm.  W.  Belknap, 

Secretary  of  War. 
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